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TRAVELING AGITATOR 


(PATENTED) 


SMIDTH Traveling Agitators with a total storage capacity of slurry 


sufficient for 214,845 barrels 


of portland cement have been delivered to wet process plants in the 
United States and Canada. 

The traveling platform carries the stirring arms and all operating 
machinery. The agitation is accomplished, not only by the stirring 
arms but also by air which is injected into the mix through nozzles 
on the arms. 

Low first cost, horsepower saving, reduction in upkeep and repairs 
are the advantages of the Traveling Agitator over the conventional 


stationary type. 


F. L. SMIDTH & CO. 


(Incorporated 1895) 


ENGINEERS 
225 BROADWAY Designers and Equippers of Cement Making Factories NEW YORK, N. Y. 


Factory, Foundry and Laboratory—Elizabeth, N. J. 
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ore than 30 Installations 
... without a single failure 


OR many years not only the 

cement plants but insulation 
manufacturers as well shied away 
from the insulation of rotary ce- 
ment kilns. Here is an insulation 
problem that involves not only high 
temperature but in addition is com- 
plicated by especially severe ser- 
vice. The insulation must withstand 
rotation, vibration, moisture condi- 
tions, expansion and contraction of 
the fire brick lining and the con- 
tinued impact of the heavy mass of 


clinker throughout the kiln. The 
risk of shut-downs due to hot spots 
is high—and a shut-down usually 
means a loss of several thousand 
dollars every 24 hours per kiln. 

Johns-Manville first developed a 
successful insulation for rotary kilns 
in 1924. Since that time more than 
thirty installations have been made 
—without a single failure. Here is 
real proof of the wide experience 
of J-M Engineers and the efficiency 
of J-M materials. 


Johns-Manville ixsirsnos 


JOHWS-MANVILLE 


Including Superex, Sil-O-Cel, Asbesto-Sponge Felted, 


85% Magnesia, Rock Cork—for all temperatures from 
me 2! 400° F. below zero to the highest industrial temperatures. 
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Your Rotary Kilns 


CAN be Insulated 
_,.. and IT PAYS 


IMPORTANT FUEL SAVINGS 


The fuel saved by insulating kilns varies, of 
course, with the kiln size. In an 8 ft. x 170 ft. 
dry process kiln with an average temperature 
of 1750°, using pulverized coal for fuel at 
$5 per ton, insulation reduces the heat loss 
about 45% —the equivalent of $5,500 per 
year. Savings on other kilns are in propor- 
tion. These figures are conservative and are 
based on closely checked experience. 


INCREASED TEMPERATURE OF 
FLUE GASES 


In plants where waste heat boilers are used, 
insulation of the kiln and waste heat flues 
has increased the temperature of the gases 
150° to 250°F. Where waste heat boilers 
are not installed the kiln insulation reduced 
coal consumption from 30 to 60 Ibs. per ton 
of clinker. 


OTHER IMPORTANT ADVANTAGES 


Rotary cement kiln insulation as furnished by 
Johns-Manville insures a more uniform dis- 
tribution of heat and thus minimizes over- 
heating. It permits more accuracy and greater 
ease of temperature control. By reducing 
the temperature on the kiln shell, proper 
insulation overcomes to a large degree the 
stress and strain on the steel plates—the 
loosening of rivets and the bulges that 
sometimes occur in the unprotected shell. 
By reducing the outside temperature of the 
kiln, insulation provides improved working 
conditions and increases the efficiency of 
employees. 


J-M Engineers will gladly submit for your 
consideration estimates on Rotary Kiln 
Insulation in your plant. You will find the 
performance data covering similar installa- 
tions throughout the country of unusual 
interest. The coupon below will bring you 
complete information promptly. 


Address JOHNS-MANVILLE 
At nearest office listed below 


New York Chicago Cleveland 
San Francisco Toronto 


(Offices in all large cities) 


Please have a J-M Engineer call to discuss 
Insulation in our plant. 


Name.... 


SOHO eee meee rere eeereseeeeesone 


1-113-6 
Address...... 
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The Cement Mill Edition of Concrete is edited exclusively 


The Cement Mill Edition also contains all the material 
published in the corresponding Regular Edition and so 
provides news of the uses and merchandising of the ma- 
terials whose manufacture is discussed in the Mill Edition. 
The Regular Section furnishes mill operating officials and 
mill executives valuable points of contact with the users of 
the materials they produce. 
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for those interested in the manufacture of cement. Its 
pages are devoted to discussions of plant design, manage- 
ment, operation, production efficiency, chemical research 
and control, quarry operation, progress and news of the 
industry. 
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300 h. p., 800 r.p.m., Type ANY 
Wound Rotor Induction Motor 


Sturdy Motors 


=—-for Heavy Duty Service 


Allis-Chalmers induction motors like 
all of the many products built by this 
Company are of sturdy construction 
enabling them to keep going regard- 
less of the severity of the service. It is 
the extra quality and reserve strength 
that is built into these motors that 
keeps plants in production and lowers 
time needed for motor maintenance. 


Rigid box type frames, large and dust 
proof bearings, and moisture resist- 
ing windings are a few of the char- 
acteristics of these motors. Another 
is the adjusting screws for centering 
the bearing brackets to insure a uni- 


IS-CHAL 


form air gap even after years of service. 


Allis-Chalmers builds both squirrel 
cage and wound rotor motors for prac- 
tically every type of service. Special 
types are built for unusual service 
conditions. These include vertical 
motors, drip-proof motors, steel mill 
motors, and various enclosed types. 
The heavier motors are built with 
pedestal bearings. 

Allis-Chalmers electrical equipment includes ma- 


chinery for the generation, transformation, conyer- 
sion, and utilization of electric power. 


ALLIS-CHALMERS MFG. CoO. 
MILWAUKEE, WISCONSIN 
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Lowering the Temperature 
Or Calcination..- 


Influence of Magnesia, Ferric Oxide and Soda Upon the 
Temperature of Liquid Formation in Certain Portland 
Cement Mixtures 


By W. C. HANSEN 


Research Associate, Bureau of Standards 


No. 6 


STUDY has been made of the influence of ferric 
oxide, magnesia and soda upon the temperature at 
which melting starts when they are added individually and 
collectively to mixtures of lime, alumina and silica. The 
mixtures had ‘compositions similar to portland cement. It 
was found that these mixtures with lime, alumina and 
silica started to melt at 1,455 deg. C. When ferric oxide 
was added, the temperature of liquid formation was re- 
duced to 1,340 deg. C.; with magnesia, to 1,375 deg. C.; 
with soda, to 1,430 deg. C.; with ferric oxide and mag- 
nesia, to 1,300 deg. C.; and with the three added compo- 
nents, to 1,280 deg. C. The compounds observed at equi- 
librium in the clinkers made from lime, alumina, silica, 
' ferric oxide, and magnesia were found by microscopic and 
X-ray methods to be 3Ca0.SiO2, 2CaO.SiO2, 3Ca0.A1,0s, 
4CaO.A1,03.Fe.03, and MgO. 


Part I 


These studies were undertaken as a continuation of a 
program to determine the manner in which each com- 
ponent occurs in portland cement and the role played by 
each during the manufacture and utilization of the cement. 

The work of previous investigators in this country’ has 
shown that 3CaO.SiO» is the principal hydraulic com- 
pound of portland cement. This compound is formed by 
the reaction? 3CaO.-+ SiO, + heat > 2Ca0.SiO, + CaO 
+ heat > 3CaO.SiOz. The formation of 2Ca0.Si02 is 
rapid at temperatures around 1,400 to 1,500 deg. C., but 
the reaction of 2CaO.SiOz + CaO to form 3CaO.SiOz is 
extremely slow at these temperatures. Certain other com- 
ponents added to the system CaO + SiO» cause the forma- 
tion of liquid at temperatures below 1,500 deg. C., thus 
speeding up the reaction producing 3CaO.SiOz. 

As a dry cement raw mixture travels through the kiln, 
the first reactions are the liberation of the water of hydra- 
tion and of carbon dioxide. The compounds, such as 


3CaO.Al.03, are probably built up by the formation at 


From Research Paper No. 132, U. S. Bureau of Standards. 
1G, A. Rankin, J. Ind. Eng. Chem., 7, p. 466; 1915, P. H. Bates and A. A. 


Klein, B. S. Tech.-Paper No. 73; 1917. : : 
26. A. Rankin and F. E. Wright, dm. J. Sci., 39, p. 1; 1915; W. C. Hansen, 


J. Am. Ceram. Soec., 11, p. 68; 1928. 


first of less basic compounds, such as CaQ.Al,03 and 
5CaO.3A1,03. The combination? of CaO with Al,03, FesOs, 
and SiO» starts at temperatures around 1,000 deg. C., and 
the rate of combination increases with temperature. The 
reactions of combination, therefore, start at about the same 
point in the kiln as that at which the carbon dioxide is 
being driven off and they proceed rapidly as the material 
approaches the clinkering zone. The reaction CaO + 
2CaO0.SiO2 to form 3CaO.SiO2, appears to be practically 
completed by the time the material passes through the 
clinkering zone if a well-burned clinker is produced. This 
reaction probably is the most important and most difficult 
of cement manufacture. However, the combination of CaO 
+ 2Ca0.SiO, proceeds fairly rapidly in the presence of 
the liquid formed in portland cement. 

The influence of AlgOs in producing liquid is known 
from the work of Rankin and Wright. They found that 
all mixtures of 2CaO.SiO2 and 3CaO.SiQz» start to melt at 
2,005 deg. C., this being the temperature at which CaO, 
2CaO.SiO2 and liquid coexist. The addition of 3Ca0. 
Al,O3 to mixtures of 2CaO.SiOo and 3CaO.SiOz lowers 
the temperature at which melting starts to 1,455 deg. C. 

The influence of Fe2O3, MgO and Na.2O in further low- 
ering the temperature of liquid formation has been the 
subject of this investigation. Microscopic and X-ray 
studies have been made to determine the compounds exist- 
ing at equilibrium in the mixtures of CaO, Al203, SiO», 
Fe:03 and MgO. At present the information available on 
the systems containing Na2O is not sufficient to make it 
possible to determine the manner in which this oxide oc- 
curs in these mixtures or in portland cements. 


Part II—Experimental Procedure 


The partial chemical analyses of the raw materials used 
in this investigation are given below. (Table 1.) 

The compositions studied are given in Table 2. A sam- 
ple of about 20 g. of each composition was made up by 
fusing,” in platinum, an intimate mixture of the compo- 


3G. A. Rankin, Concrete, Cement Mill Section, 21, p. 72; 1922. 
* See footnote 2. 
° All fusions were made in the electric furnace described by W. C. Hansen and 


R. H. Bogue, Ind. Eng. Chem., 19, p. 1260; 1927. 
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TABLE 1—PARTIAL ANALYSES OF THE RAW MATERIALS 
USED IN THIS STUDY 
Sodium Potassi- 


Calcium 

Compound carbo- Alu- Ferric Mag- carbon- um car- 
nate! mina Silica oxide’ nesia* ate” bonate 

CaO we 55.7 0.02 OS02 mea Sa 0005 2 ==.- 
(Cones ae AAT ge Colt Rae ae en ee i ae eg rere 
AL OF pe ete 08 98.4 AS rd Meee 02 FOO Spee ees 
Os ee eae 0 OOAn aes 08 Trace 0.0031 
Hes@ eek aa == * 01 10 03 99.2 01 .002 .0026 
Tie () Ween ite Nestea ee A te Vilage ee eee 
Mig () ee ae ee 01 08 Stes eae YARDS Faas”, Bat SEA eS 
SO Trace tae (Uae ee nil nil 005  ~=.0001 
Alkalies SA ee tie oleae Rt es LL 1g Ee ee ee 
(0) bee 2 areca eae Trace CUE ea TEE Trace  .003 0008 
Ignition loss. —__. 1.6 0.1 (O:0ae 5: ae ESOS 


1By H. C, Stecker. 
2 Analysis from label, Mallinckrodt Chemical Co. 
3 Analysis from label, Baker & Adamson Chemical Co. 


nents. These samples were powdered and used for the 
experiments described later. 

Heating curves were made to determine the temperatures 
at which energy changes occurred at temperatures 
below 1,450 deg. C. Charges of each of the above sam- 
ples were first heated to 1,450 deg. C. in the heating-curve 

- furnace and cooled slowly. The charges were then re- 
heated and the data obtained for the curves which are 
given later. 

Heating curves show the temperatures at which energy 
changes occur in a system; they, however, do not furnish 
any information regarding the nature of that change. The 
nature of the energy changes indicated by the heating 
curves in this study was determined by microscopic exam- 
ination of charges quenched from temperatures above and 
below that at which the change occurred. Samples for 
these quenchings were prepared by reheating small charges 
of the 20 g. samples, in a small electric furnace, to 1,450 
deg. C., and allowing them to cool slowly to establish 
equilibrium and complete the crystallization. They were 
then powdered and used for the quenching experiments 
which are given under the discussion of each system. 

The phases present in these crystallized and quenched 
charges were determined by microscopic examination with 
a petrographic microscope. The immersion method for 
index of refraction determinations was used. In some 


cases X-ray diffraction patterns were obtained to verify 
. the results of the microscopic examination. The indices 
of refraction of the compounds encountered in this study 
are given in Table 3. 


TABLE 2—COMPOSITIONS OF SAMPLES STUDIED 


Oxide composition 
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The positive microscopic identification of small amounts 
of 3CaO.Als03 in the presence of large amounts of 3CaO. 
SiO, is difficult in these complex systems. Fortunately the 
X-ray diffraction pattern’ of 3Ca0.Al,03 differed mark- 


3CAOAL203 


MELT 


SCAOAL2O3 + 


5CAO-3.Al203 


. Portion of the temperature-concentration dia- 
gram of the system CaO-Al.0z 


edly from the X-ray diffraction patterns of the other com- 
pounds found in these preparations. It was possible, there- 
fore, by means of the X-ray diffraction patterns, to identify 
positively 3CaO.A1,03 in all of the completely crystallized 
mixtures having CaO, AlsO3, SiOo, FeoO3 and MgO as 


components. 


° X-ray diffraction patterns of these com i 
| pounds are given by E, A. Harri 
Am. J. Sci., 13, p. 467; 1927; W. C. Hansen, J. Am. Corzine Soc. heer 
1928; W. C. Hansen and L. T. Brownmiller, Am. J. Sci., 15, p. 228; 1928. 


(Continued on Page 122) 


Calculated compound composition 


Sample No. CaO ae FeO, MgO Na.O Bey 3Ca0.Si0, 3Ca0.Al1,0, 2Ca0.SiO MeO tore 
: si le LS ih fe 57 18 a pare? 4 
pe i feo _- 18.0 29 42 = Bria WR ae 
Pe tie ti 5.3 i 22.5 53 17 25 ie thas: 
oe ee 5.3 a 20.9 71 17 é oo Naew 
6.6 Pre atte eae ae ua 12 6 cm 10. 
Ae ae mo Ae 23.0 49 12 29 i 10 
63 o 5.2 =e 19.8 70 11 4 59 9 
63 5.2 x 21.8 47 11 27 59 
Oem hater 2 I peta aa : 9 
C8 eles ha) 21 Dif Mata vs chat eS LV) RE tain bc ae 
6.4 CR mich AEP 2 OF Cot aes Au ME got ke Sen ee ie uncae r 
eels ek 1. ay) 22 Sepia iy eon ieee 
TABLE 3—INDICES OF REFRACTION OF THE COMPOUNDS ENCOUNTERED IN THIS STUDY he 
Compound Indices of refraction 
(OEY Ol ac Sethe e n, Undine SemNet | aes. B uh Referen 
——— Isotropic Ms ES) . ces . 
Mao mane Tsotropicun ake 1.737 eae) eh and Wright, Am. J. Sci., 28, 
Recast Leet Rate f Moe me 7 ee 1.735 ‘ 
2 -----------------—----- -----------+------—- ---- -- ------- ++ ex i s ‘ 5 
SOON = ot se [ection ol Bae rato | ean and Wright, Am. J. Sei, 39, p 7471915. 
4Ca0.A1203.Fe20, ES ier es ee ee ee ke 1.96 2.01 2.04 


1 Low double refraction about 0.005, 


Hansen, Brownmiller and B 
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Yellow Colors for Use With 
Portland Cement 


Barium Chromate Recommended as Most Stable of Yel- 

: low Coloring Agents—Available in Waste Products of 

Many Chemical Industries—Methods of Recovery De- 
scribed 


By E. T. ELLIS 
Eanes) Xs 


I N previous articles the writer has described unexploited 

sources of red and black coloring agents! for use with 
portland cement. In the present article the intention is to 
take up unexploited sources of coloring agents where a 
yellow cement is wanted, and to discuss these in a similar 
manner to that which has already been adopted in the 
previous instances. 

For the benefit of those readers who may not have read 
the first two articles, I must again point out, so that we 
may be perfectly clear to start with, that the coloring of 
the cement is invariably a subsidiary process, i. e., port- 
land cement is manufactured in the usual way, and then a 
suitable coloring agent, in this case yellow, is mechani- 
cally mixed with it. Some cement makers are still under 
the erroneous impression that the coloring agent is chem- 
ically combined with the cement during the initial manu- 
facture of it; but this is never the case, in spite of the 
fact that complete separation of the pigment from the 
cement is often a difficult, and sometimes an impossible, 
task. 

Any first rate brand of portland cement is, therefore, 
suitable for use as a starting point in the manufacture of 
yellow cements. Other cements, which do not come within 
the portland cement group, are not so suitable for use, 
although they have been colored more or less successfully. 


Some Yellow Cements 


A substantial demand has already been made in Europe 
and elsewhere for what are known as all-yellow cements. 
From these are excluded the orange-yellow varieties, which 
as a matter of fact are difficult to prepare; but on the con- 
trary, cream-yellow shades, and even grey-yellow hues, 
are included. These shades, of course, merge into each 
other, and can be varied by the proportion of the actual 
yellow pigment employed in the case of all-yellow va- 
rieties; but this is not so with orange-red cements, as for 
these it is necessary to employ two or more coloring agents 
which neither react with each other, nor alter the charac- 
ter of the cement. It will not be convenient to give more 
than three shades, as cement manufacturers will find that 
these are invariably sufficient to meet all except special 
requirements. 

The use of yellow cement mortars is specially desirable 
when yellow building bricks are employed; and, of course, 
when yellow concrete blocks are used. The appearance 
of these is often completely ruined by the use of a black 
mortar, or even a very dark grey one. 


Barium Chrome Yellow 


Cement men will doubtless be aware of the fact that a 
huge number of yellow pigments have been introduced. 


IMay, 1930, page 103, and August, 1928, page 95, of Mill Section of CONCRETE. 


Careful tests have been made, and very few of them are 
in the least suitable for use as cement makers’ coloring 
agents. For our purpose, therefore, it will be sufficient 
to limit our attention to one, which is popularly known 
as barium chrome yellow, also as barium chrome, as 
lemon yellow, as baryta yellow, as permanent yellow, and 
as yellow ultramarine, although its chemical name is ba- 
rium chromate. It must be carefully distinguished from 
other chrome yellows, which as a rule contain lead, and 
are blackened in contact with sulphuretted hydrogen gas. 
Permanence is again a matter of great importance, and 
most of the cheaper yellow pigments are all too liable to 
change in contact either with cement or under the influ- 
ence of the atmosphere, even if it is not charged with 
hydrogen sulphide and other chemical products. Barium 
chrome yellow is undoubtedly as stable a pigment as we 
can secure for our present purpose, although obviously 
it is not as chemically inert as are ferric oxide and ele- 
mental carbon. Its insolubility or practical insolubility 
in water makes it much more suitable for coloring ce- 
ments than is its near relation, calcium chromate. The 
latter is sometimes employed, I understand, when a yellow 
cement of no great strength, but merely for cheap work, 
is wanted. 

Barium salts, which are in themselves entirely unsuit- 
able for use as coloring agents for yellow cement, can 
often be manipulated cheaply and easily, so as to render 
them either ideal for the purpose in view, or actually 
to transform them into barium chrome yellow itself. The 
main object of manipulation in this instance is either to 
get the barium into a soluble state, so that insoluble ba- 
rium chromate may be precipitated by double decomposi- 
tion; or, conversely, to prepare an insoluble compound of 
barium which when treated with an acid dissolves readily, 
and from which insoluble barium chromate can again be 
precipitated. Cement makers should, therefore, give the 
most careful attention to this detail before they reject any 
cheap barium-containing substance as being entirely out- 
side their scope. 


Unexploited Sources of the Coloring Agent 


While twelve unexploited sources of carbon black were 
indicated in a previous article,” it will be sufficient in the 
present one to cover eight unexploited sources of the ba- 
rium chrome coloring agent. While the following are 
probably the most readily accessible of all, cement manu- 
facturers must not conclude that these are the only ones. 
The number of soluble and insoluble substances contain- 
ing barium which are suitable directly or indirectly for 
the preparation of this pigment might quite easily be 
quadrupled, if space were available for comment. 


2May, 1930, page 103, of Mill Section of ConcreTe. 
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Baryta water from organic chemical works, barytes 
waste from lead mines, carbon dioxide factory and aerated 
water works’ waste liquids, hydrogen peroxide production 
residues, oxygen works’ waste, persulphuric acid waste 
products, waste halogen barium salts from organic chem- 
istry, and witheritic mine waste. : 

Most of these substances possess little, if any, yellow 
color to start with. Some are white, some are darkish 
brown, others are greyish, while some even may be black 
to start with. While it is claimed that the liquids are the 
most easy to manipulate, this does not always prove to be 
the case. Cement makers should, therefore, not be too 
unduly keen on purchasing waste liquids, which may only 
contain a small quantity of soluble or sparingly soluble 
barium compounds in solution or suspension. 


Manufacturing Methods 


As will be gathered, therefore, each of the above unex- 
ploited sources of the yellow coloring agent requires a 
certain amount of manipulation, and the main details are 
briefly summarized, as was done in the case of both the 
previous articles. Cement men, however, who require a 
detailed discussion cannot reasonably expect space to be 
spared for it here, and are recommended to consult ad- 
vanced treatises covering both organic and inorganic 
chemistry. 


Baryta Water From Chemical Works 


Baryta water from organic chemical works is an excel- 
lent liquid to use as one of the starting points for barium 
chrome yellow. It contains barium hydroxide in solution, 
and often in suspension as well, while variable propor- 
tions of barium carbonate and barium oxide may also be 
in suspension, It is mainly rejected by these operators on 
account of the presence of the carbonate. 

Treatment with dilute hydrochloric acid is desirable, 
and this enables us to transform the barium into the solu- 
ble barium chloride. After filtering off any insoluble 
matter, cement men can at once proceed to heat the chlo- 
ride liquid up to 100 degrees Centrigrade, and then de- 
compose the same by means of a solution of sodium or 
potassium chromate, which has similarly been heated, con- 
tinuing to add the chromate until no further precipitation 
of barium chrome yellow takes place. The pigment is 
then filtered off, carefully dried, and finely ground. 


Barytes Waste From Lead Mines 

Barytes waste from lead mines is not quite so easy to 
treat, but cement manufacturers should by no means neg- 
lect it as a source of barium chrome yellow, owing to its 


cheapness. First of all the waste must be passed along an 


endless band arrangement, and pieces of earthy gangue, 
lumps of limestone, oddments of fluor spar, etc., should 
be thrown out. The lumps of barytes are then put into 
crusher mills, so as partially to pulverize them, and after 
this the mixed mass is again passed along an endless band 
arrangement, so that it can be further sorted. Subse- 
quently the barytes waste must be very finely ground, and 
mixed with well ground coke, and some high grade. lime- 
stone added, along with a quantity of calcium chloride. 
This mixture is introduced into furnaces, and after stronely 
heating over a short or long period, the contents of the 
retorts are allowed to cool completely, and then sub- 
mitted to lixiviation. The net result is to obtain a solu- 
tion of barium chloride, from which insoluble calcium 
sulphide can be filtered off. After concentrating this ba- 
rium chloride liquor up to any desired point, it can be 
decomposed by means of a solution of sodium or potas- 
sium chromate, or even the bichromate of these metals in 
exactly the same manner as that already outlined above. 
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Carbon Dioxide Factory Waste 


Now, regarding the employment of carbon dioxide fac- 
tory and aerated water works’ waste liquids as a source 
of barium chrome yellow, most cement makers will al- 
ready be aware of the fact that these firms employ withe- 
rite if they can get it, for the preparation of the gas they 
require. The waste liquids consist as a rule of dilute solu- 
tions of barium chloride, but they may contain a small 
quantity of undecomposed witherite, i. e., barium carbon- 
ate. If this is the case, acidification will quickly get it 
into solution, provided that hydrochloric acid is employed 
instead of sulphuric. Mechanical filtration will remove 
other insoluble or sparingly soluble impurities which may 
be held in suspension, and after concentrating the barium 
chloride liquid, and heating it up to 100 degrees Centri- 
grade, it is decomposed with potassium or sodium chro- 
mate, or their bichromates, as above, and the barium 
chrome yellow is allowed to settle, so that some of the 
supernatant liquid can be siphoned off, or the whole of 
the contents of the vats are mechanically filtered, and the 
chrome yellow is subsequently carefully dried and finely 
ground. 


Hydrogen Peroxide Production Residues 


Next, a word or two seems desirable with regard to the 
exploitation of hydrogen peroxide production residues as 
sources of barium chrome yellow for the manufacture of 
yellow cements. Very many insoluble or sparingly soluble 
barium-containing residues are available from this source, 
but cement men should reject the phosphate, the silico- 
fluoride, etc., and only purchase those solid residues which 
consist either of finely divided artificial witherite (i. e., 
barium carbonate) or finely divided artificial barytes 
(i. e., barium sulphate). 

The exploitation of these solid residues is, after wash- 
ing them thoroughly, carried out on similar lines to those 
already described; i. e., the barium carbonate is treated 
with hydrochloric acid to obtain barium chloride, and the 
barium sulphate is roasted with limestone, calcium chlo- 
ride, and coke, and subsequently lixivated in order to ob- 
tain again the soluble barium chloride. These are then 
decomposed with a soluble chromate, and the insoluble 
barium chrome yellow is filtered off, carefully dried, and 
finely ground. 


Waste From Oxygen Works 


Very brief comment seems desirable with regard to 
the exploitation of oxygen works’ waste as a source of 
barium chrome yellow for use as a cement makers’ color- 
ing agent. Here again the barium is present in two prin- 
cipal forms, either the oxide, or quite often as the car- 
bonate. Either of these can be treated with hydrochloric 
acid, to obtain soluble barium chloride, and from this 
barium chrome yellow is duly precipitated by the addi- 
tion of a sufficient quantity of a soluble chromate or bi- 
chromate, using potassium chromate preferably, as it is 
more easy to obtain in a pure state. 


Persulphuric Acid Waste Products 


Turning next to the barium-containing waste products 
arising out of the manufacture of persulphuric acid, ce- 
ment men should carefully distinguish this from another 
similar acid more correctly called Caro’s acid. In the 
preparation of persulphuric acid the most usual barium- 
containing by-product is the sulphate, otherwise artificial 
barytes, and this can be transformed into barium chrome 
yellow by the way already described; or if it is more 


convenient, an alternative process as given below may be 
operated. 
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Reduction of barytes from barium sulphate to barium 
sulphide is easily effected by heating the refuse with pul- 
verized coal. This sulphide can either be transformed into 

barium chloride by double decomposition with calcium 
chloride, as already indicated; or more usually it should 
be heated a second time in contact with moist carbon 
dioxide, when artificial witherite (otherwise barium car- 
bonate) is produced. This last is then dissolved in hydro- 
chloric acid, and the barium chloride solution, after being 
filtered, is decomposed by the addition of a suitable quan- 
tity of a soluble chromate, the barium chrome yellow 
being filtered off, and carefully dried at a low tempera- 
ture, as before. 


Waste Halogen Barium Salts 


It will be seen from what has already preceded that 
barium chloride is usually obtained from inorganic chem- 
ical operations. Other waste halogen barium salts are, 
however, most readily accessible from organic chemical 
works, the two most suitable for our purpose being the 
soluble barium iodide and the soluble barium bromide. 
Purification of either of these can be carried out on the 
usual well defined lines described in chemical textbooks. 
Then cement makers should make up dilute solutions of 
one or the other, and decompose them by the action of a 


dilute solution of either sodium or potassium chromate, 


but not in this case the bichromate, as the latter would be 
too oxidizing in its effect. The net result is again to ob- 
tain a precipitate of insoluble barium chromate, which 
can be filtered off and dried, while the subsequent liquids 
containing either sodium or potassium iodide or bromide 
are often worth treating as a sideline. 

Finally, with regard to witheritic mine waste, the ex- 
ploitation of this as a source of yellow coloring agents 
for cement is broadly on the same lines as that already 
indicated under barytes waste from lead mines. It is, as 
in that case, necessary to pass the waste along an endless 
band arrangement, so that lumps of earthy gangue and 
other gross impurities can be thrown out, after which the 
material is coarsely crushed in mechanically operated pul- 
verizers, and then again re-sorted. As, however, witheritic 
mine waste consists largely of barium carbonate, whereas 
barytes waste consists of barium sulphate, the subsequent 
treatment is different, and consists of digesting the finely 
pulverized residue with hydrochloric acid, and filtering off 
insoluble or sparingly soluble impurities. Owing to the 
fact that calcium chloride is much more soluble than ba- 
rium chloride in water at 100 degrees Centigrade, separa- 
tion of the two, if the mixture contains both, is not as 
difficult as it might seem to be, barium chloride being in 
the main deposited first. According to some accounts, 
however, separation is most readily effected by adding 
finely divided barium sulphide. This precipitates insoluble 
calcium sulphide, which can be filtered off, and the re- 
maining solution of barium chloride can be concentrated 
up to any desired point. Precipitation of the barium 
chrome yellow is then carried out by means of a soluble 
chromate or bichromate, after which the pigment is well 
washed, carefully dried at a low temperature, and finely 
ground. 


Proper Proportions 


Now, regarding the proportion of barium chrome yellow 
which can safely be mixed with cement, this, as has al- 
ready been indicated, is subject to somewhat wide varia- 
tion, owing to the comparative chemical inertness of ba- 
rium chromate. Yellow cements which contain a relatively 
small quantity of this pigment are obviously much more 
economical than those containing large amounts, while as 
I have already pointed out in both my previous articles, 
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if one is using a very deeply colored cement, considerably 
more cement has to be employed in order to secure a con- 
crete which will set satisfactorily. Fortunately for us this 
is less pronounced in the case of yellow cements than in 
the case of the red ones, as the actual quantity of the pig- 
ment is substantially smaller. It must, however, invaria- 
bly be kept in view, especially with the darkest of all, 
that a large quantity of an adulterating substance entirely 
without setting properties is present. Otherwise the 
strength of the concrete will be considerably less than when 
an uncolored cement was employed, and the quality of 
the work suffers in consequence. Owing to the compara- 
tive cheapness of barium chromate prepared from the 
above unexploited sources, cement firms will not find in 
the majority of cases that they have to sell cements con- 
taining it at a very close market figure. Most customers 
can easily be persuaded, or perhaps one had better say 
they have been persuaded in Europe and elsewhere, that 
a yellow cement, being so much more attractive than an 
ordinary grey one, is well worth the additional price asked 
for it. 


Cream Yellow Cement 


Cements Ase ale 32 Derr ed ee 950 parts 
Batiumiehromate ¢.30 28. 35 go ee 50. parts 
Mix the two very thoroughly in a dry state. Otherwise 
a streaky effect will result. 


Medium Yellow Cement 


This is quite one of the best formulas for general use, 
and has been extensively employed in Europe for some 
time: 

Gomentes iii oad cal Tiel ele ae 900 parts 
100 parts 

Mix both together extremely thoroughly, as before, and 

take particular care that the pigment is in a perfectly dry 


state. 


Deep Rich Yellow Cement 


The tint of this is undoubtedly magnificent, but as in 
the case of the other deep shades described in previous 
articles, it is rather an extravagant mixture to use, as ap- 
proximately 15 per cent more colored than uncolored ce- 
ment has to be used if the concrete or cement mortar is to 
set satisfactorily: 

Cementgs = eta aa elas 248 Sa 850 parts 
150 parts 

Gently heat the barium chromate immediately before 
mixing it in, to insure its being in a thoroughly dry state, 
and grind the two together over a prolonged period to 
insure the most intimate incorporation. With so much pig- 
ment present, unless this is done, streaky work cannot be 
avoided. 


Alpha Reports Net of $1,654,098 for 12 
Months Ending April 1 


The Alpha, Portland Cement Co., Easton, Pa., reports 
for the 12 months ended March 31, net income of $1,654,- 
098 after depreciation and federal taxes, equivalent after 
7 per cent preferred dividend requirements, to $2.13 a 
share on 711,000 no-par shares of common stock. 

Consolidated income account for 12 months ended 
March 31, 1930, follows: Net sales $11,183,880; operat- 
ing expenses $8,279,150; operating profit $2,904,730; 
other income net $281,865; total income $3,186,595; de- 
preciation $1,307,497; federal taxes $225,000; net income 
$1,654,098; preferred dividends $140,000; common divi- 
dends $2,133,000; deficit $618,902. 


Securing Constant 


Quality in Cement 


Time of Set and Rate of Hardening Lead Among Con- 

sumers’ Uniformity Requirements—Why Uniformity Is 

Important — Basic Conditions Necessary to Constant 
Quality 


By MARCEL BERNASCONI 


4 Pe progress accomplished during the last few years 
in the manufacture of cement seems to justify the 
view that this industry has reached a culminating point. 
It is a fact that only very few plants fail to produce a 
cement capable of satisfying the most exacting consumer, 
while dozens of plants are engaged in the manufacture 
of a cement, which—only a few years ago—would have 
been considered an exceptional product, a special ce- 
ment, while today its quality has become an every-day 
feature. 


Does the above mean that one should stop while achieve- 
ments are so good, and that the cement manufacturers 
should be permitted to rest on their laurels? We do not 
believe so. At this time, more than at any other, all efforts 
should tend toward perfection, even when one is entirely 
convinced that perfection is never achieved in this world, 
for—no matter how successful—there is always a way of 
doing better. 


Large Concerns Responsible for Improvement 


The most important progress realized in the manufac- 
ture of cement is due to the activities of our most power- 
ful concerns, who are best equipped from the point of 
view of material and apparatus as well as from that of 
scientific organization and technique. Their achievements 
are followed more or less closely by the smaller com- 
panies. 


The laboratory researches have assumed two courses, 
leading to the same end; the manufacture of products 
tending more and more to approach perfection. Some 
attempt to increase cement strengths; others, leaving this 
problem for the present, work to render the properties 
of their product more and more uniform. We could 
hardly say that the investigations of the latter group have 
had fewer practical results than those of the former. 


Contractors Want Uniformity More Than Strength 


It has been our personal experience that most contrac- 
tors pay much less attention to the more or less high 
strength values of the cement delivered, than to such 
variations as may occur in the physical properties of the 
latter. We know a good many builders who admit that 
they prefer a cement of medium quality, whose successive 
shipments are identical with the preceding one, to a ce- 
ment of considerably higher strength, yet whose proper- 
ties present more or less important jumps from one lot 
to the’ other. 

Accordingly, the contractors’ requirements from the 
standpoint of uniformity of cement refer to the follow- 
ing properties, enumerated in the order of importance 
indicated by the cement consumers: 

1. Time of set and rate of hardening. 


2. Color. 


Translated from Revue des Materiaux de Construction, March, 1930, 


3. Specific gravity and, consequently, fineness. 
4. Quantity of mixing water required. 


Why Uniformity Is Important 


In reality, constant time of set is extremely important 
on the building job. Whether the mortar or concrete 
are mixed mechanically or by hand, the building con- 
tractor figures on a certain time of set in planning his 
work. He knows how much time should elapse between 
the mixing and the placing of concrete, before any changes 
of consistency occur which might complicate the convey- 


ing, the placing and the working of the concrete. Sup- 


pose that the time of set will one day undergo an accelera- 
tion. All arrangements will have to be revised. 


It often happens that different cements require a differ- 
ent quantity of mixing water to produce a concrete of 
the same consistency. Yet the contraction of concrete 
depends in a measure on the quantity of mixing water 
used. Differences in contraction of two batches of con- 
crete used on the same job, may result, after hardening, 
in a more or less marked break in continuity, which will 
be observed between two superimposed layers of concrete. 
It follows that the contractor has every reason to keep 
his concrete at a uniform consistency and that this is 
achieved best when the cement used is perfectly uniform 
and requires at all times the same amount of mixing 
water. 


The foregoing applies to contraction due to escaping 
water. It will. be remembered that contraction also de- 
pends on the time of set, which is a further reason to 
demand a cement as constant as possible in this respect. 
Without approving this procedure, we are aware that the 
method of proportioning cement mortar and concrete by 
volume has prevailed on the job over that based upon 
weight. The liter weight of cement may vary from 1100 
to 1300 kg. The difference may thus amount to 20 per 
cent in certain cases. It is obvious to what errors this 
practice would lead if the cement used varied to any im- 
portant extent in specific gravity. 


Finally, manufacturers of facing materials, concrete 
blocks, cast stone, etc., attach a great importance to 
color and to its uniformity. What is more agreeable to 
the eye than a building faced with units of perfectly 
uniform color and what is more difficult to the con- 
crete block manufacturer than to try to maintain the 
color of his products, when the cement used in their manu- 
facture does not have a uniform color? 


In summarizing, we will say that every cement requires 
—for a most effective use of its qualities—a special treat- 
ment, frequently differing greatly from that of other ce- ” 
ments, since some of the properties may vary from ce- 
ment to cement. This special treatment will be acquired 
the more easily the more constant are the properties of 
the cement in question. 


We will repeat that today almost all of the plants of 
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any importance produce a cement approaching constant 
quality to an extent which could hardly be imagined 
only fifteen years ago. The present statements, therefore, 
refer to the few manufacturers who have not kept up 
with the general progress and to those—more numerous 
—who have not become arrested in their progress. 


Two Basic Conditions Necessary to Constant 

Quality ‘ 

The best proof of well organized production is a cement 
of constant quality. Two conditions are necessary and 
sufficient to establish constant quality in any plant, of 
which one is in a way a consequence of the other. It is 
necessary that: e. 

1. The chemical composition of the raw mix should be 
constant, as well as the fineness of the same. 

2. Extent of calcination should be uniform for all 
clinker. 

Uniform calcination depends to a large extent on uni- 
formity in chemical composition and fineness of the raw 
mix. It is practically impossible for the kiln operator, 
no matter how clever, to compensate exactly for differ- 
ences in the raw mix by varying the temperature of cal- 
cination to suit the variations in the temperature of 
clinkerization. Even if he could maintain the kiln tem- 
perature in unison with the clinkerization temperature, 
the differences in the raw mix would remain and appear 
as variations in the properties of cement inherent to the 
chemical composition of the clinker. 

Thus, to illustrate the foregoing, it may be said in a 
general way that: 

1. Increasing lime content raises the temperature of 
clinkerization of the raw mix. 


2. Soluble silica lowers it. 
3. Insoluble silica raises it. 
4. Alumina and iron oxide lower it. 


It follows that the kiln operator will raise the kiln tem- 
perature to insure perfect calcination, whenever: 


1. The lime content of the raw mix is raised. 
2. The insoluble silica content is raised. 
3. The soluble silica content is lowered. 
4. Alumina or iron oxide content is lowered. 


It is well known that the fineness of the raw mix has 
an important effect on the temperature of clinkerization. 
Without pretending to formulate precise rules, we may 
here state what all of us know, namely, that for a given 
chemical composition of the raw mix, increasing fineness 
lowers the clinkerization temperature. 

It is evident that the kiln operator—at least theoreti- 
cally—is disposed to compensate, by more intensive burn- 
ing, for possible variations in the “aptitude to calcination,” 
borrowing an expression coined by Mr. Hendrickx, these 
variations arising from variations in the chemical com- 
position of the raw mix. As mentioned above, no kiln 
operator can pretend to maintain calcination perfectly uni- 
form under these conditions. We will assume the hypothe- 
sis that this is possible. Nevertheless, there will remain 
variations of clinker due to the chemical composition of 
the raw mix, which are generally admitted to be the 
following, assuming equal extent of calcination: 

1. Increasing content of silica retards the set. 

2. Increasing lime content accelerates the set. 

3. Increasing alumina content also accelerates the set. 


It is known that when one of the constituents has a 
rather high silica index, insufficient fineness of the raw 
mix greatly facilitates.the formation of bicalcium-silicate 
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with its cortege of anything but desirable consequences. 

It follows that, independently of unfirm calcination, 
the two following conditions are absolutely necessary to 
insure a constant clinker product: 


1. Constancy of fineness of raw mix. 
2. Constancy of chemical composition. 


Constant Fineness of Raw Mix 


Constant fineness is a more complex problem than is 
generally imagined. Discussion of this subject will not 
be attempted here, due to lack of space. However, we 
will state the following conditions as basic principles of 
constant fineness: 


1. The material fed to the mill should be properly 
prepared, i. e., it should have the same grading through- 
out. 

2. Feeding should be as uniform as possible. 

3. The moisture of the material fed to the mill should 
be kept constant. 

4. The temperature of the material fed to the mill 
should be kept constant. 


In taking up the above conditions in the order in which 
they are stated, we may observe the following: 

1. The material fed to the mill should be properly 
prepared, 1. e., it should have the same grading through- 
out. It goes without saying that we consider here the 
grinding of the same materials combined in the mix 
with the same proportions. Z 

This condition is not as easily satisfied as might appear 
at first glance. Theoretically, the best solution would be 
to have continuous feeding of the mill from a primary 
crusher whose revolutions are regulated to correspond 
exactly to those of the mill. This solution excludes the 
interposition of a storage hopper between the primary 
crusher and the mill. It is, therefore, entirely imprac- 
tical and classed here as theoretical only. 


One can hardly imagine a crushing plant without the 
intermediate step of storage, partly because the primary 
crusher functions only through part of the day, partly 
to serve as a safeguard against interruptions in the 
operation of the latter. 


The storage bin is a necessity. One should not forget, 
however, that in its passage to the storage bin the mate- 
rial undergoes some segregation, due to differences of par- 
ticles in size, shape and weight. We will return to the 
subject of this segregation to substantiate it by means 
of figures obtained in actual practice. It will suffice to 
say here that at the time of passage into the storage bin 
the fine particles become definitely separated from the 
coarse, thus destroying granulometric homogeneity of 
the mix and with it chemical homogeneity as well. 


2. Uniform feeding is a problem of design which can 
not be approached here. We will only state that almost 
all feeding devices on the market today function with 
absolute certainty and regularity, which, however, does 
not do away with the necessity of thorough study of 
conditions before adopting one or the other of the exist- 
ing systems, such as the vibratory, Archimedes’ screw, 
plates, etc., for a given mix. 

We will add that uniformity of feeding is very closely 
related to uniformity in size, the feeding varying to a 
large extent with the size, the weight and the shape of 
material, as well as with its hygrometric state. 

3. Moisture content of the material fed into the mill. 
It is a matter of common knowledge that the moisture 
content of the material ground in the mill is of tremen- 
dous importance from the standpoint of mill yield. The 
term “yield” denotes here not only the quantity passing 
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through the mill in a unit of time, but also the fineness 
of the output. 

It is, therefore, superfluous to dwell on the fact that 
the fineness of the material ground by the mill can not 
remain constant if the moisture content of the constituent 
materials at the moment of feeding is not constant. 

4. Effect of temperature of the material fed into the 
mill. It is a well known fact that the temperature, within 
a certain range, affects the fineness as much as the mois- 
ture content in the case of a dry process plant. When 
the temperature of the material fed into the mill is too 
high, the fineness of the material is impaired greatly. An 
article appearing in Revue des Materiaux de Construction, 
No. 231, December, 1928, p. 445, entitled “Effect of Tem- 
perature on Dry Grinding,” by Marc Elber, discusses this 
effect in all of its aspects, so that it is sufficient here to 
refer our readers to this source. 

This investigation is of particular importance to plants 
which are obliged to dry materials at very high tempera- 
tures. 

We thus leave the subject of constant fineness to engage 
in a discussion of constant chemical composition of the 
mix. 

Editors’ Note—The next installment of this article will deal 
with the maintenance of constant chemical composition of the 
Taw mix. 


Keeping the Workers’ Minds on 


Accident Prevention 
John Allwood, safety inspector at the Oglesby, IIL, 
plant of the Lehigh Portland Cement Company, has de- 
vised a novel method of supplying the employees of the 
mill with a daily reminder on accident prevention. 


The safety reminder devised for the Lehigh plant at Oglesby, Il. 


The reminder is a simple affair. It consists of a dummy 
clock on a wall near the employees’ entrance to the mill. 
a long pole to set the hands of the clock, a slot to hold 
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a worker’s factory number, and the words BE CAREFUL 
—-AVOID ACCIDENTS painted in large letters beneath 
the clock. : , 

The operation of the reminder is equally simple. Twice 
each day, some time before a new shift comes on, Mr. 
Allwood places an employee’s factory number in the slot, 
which may be seen just below the word BE. The numbers 
are selected at random. At the time this picture was taken 
it happened to be 514. It had been. placed there in ad- 
vance of the three o’clock shift, due to come in at 2:45 

mi. 

When the employees come into the mill no one knows 
in advance whose number has been put up. All they know 
is that some one is “It.” It so happened that worker No. 
514 saw his number as he went in, whereupon he set the 
hands of the dummy clock to 2:45, to indicate the fact. 

Had this employee failed to see his number as he en- 
tered the plant the fact would have been evident because 
the hands of the clock would not have been set. He would 
then have received a personal visit from Mr. Allwood, not 
entirely a friendly call, besides being subjected to more 
or less “razzing” from fellow workers. In fact Mr. All- 
wood considers the chiding from fellow employees as the 
most effective deterrent against the tendency toward in- 
difference on the part of employees. 

The value of this device can readily be seen. As each 
employee enters the mill he glances at the slot, to see if 
his number has by chance been posted for the day. In 
so doing he sees the large-lettered admonition to “Be 
Careful.” 

Mr. Allwood has been an employee of this plant since 
1902, when this mill was operated as the Chicago Portland 
Cement Company. When the Lehigh acquired the plant 
in 1917 they acquired Mr. Allwood along with it. He has 
been active in accident prevention work for many years, 
and has built up an excellent record at the Oglesby plant. 


Mississippi State Cement Plant Bill 


Passes House; Way Clear for 
Indiana Bill 


The bill proposing a state cement plant for Mississippi 
has passed the state house of representatives by a majority 
vote. 

At a special session for its reconsideration held May 
oth, Legislator Stansel, author of Mississippi’s new road 
law, was quoted as saying, “Mississippi is not ready for 
a state-owned plant. There can be no financial benefit in 
this project.” 

“Tam opposed to the state going into the cement busi- 
ness,” Stansel continued, ‘Small plants operate at a 
heavy overhead. We are not sure that other state-operated 
plants are successes.” 

A ruling made on April 23 by the appellate court that 
eliminates any possible legal barriers strengthened the 
proposal that the manufacture of cement be undertaken 
at the Indiana state farm at Putnamville. 

It is anticipated that a bill to this effect will be intro- 
duced at the next state legislature. 


Association Meeting 


The spring meeting of the Portland Cement Association 
was scheduled to be held at the Biltmore Hotel, New 
York City, on May 26th to 28th. 


Cement Bureau Office Closed 


The office of the Cement Information Buréa t 25 
Broadway, New York City, has been closed. er 


Dissatisfaction That 
Breeds Progress 


66 HY, we don’t know yet how to make ce- 

ment.” There is significance in that remark 
by one of the operating officials of a western mill 
the other day. 


He didn’t mean that his mill or other mills were 
not making good cement. He did not mean that his 
cement was not sufficiently uniform, nor that it was 
failing to meet the demands of the users, nor that 
his production costs were not satisfactory. 


He had seen his comparatively new mill constantly 
making changes in its equipment almost from the 
day it opened, and still planning more changes. He 
was alive to the fact that the cement industry is still 
young and that it must and can solve the two big 
demands that are being made upon it—the one from 
the outside asking for high early strength, more 
uniformity among different brands, special cements 
for special purposes; the other from the inside ask- 
ing for more completely automatic production and 
control, and continual lowering of production costs 
in order to allow portland cement to continue its 
successful competition with other basic building ma- 
terials. 

This assertion about not yet knowing how to make 
cement may bé a little extreme, but the spirit behind 
it will bring more progress in less time than the all 
too common spirit of self-complacency. 


We Learn the Meaning of 


Co-Operation 
AKING motor cars is not much like manufac- 
L turing portland cement, but isn’t there some- 


thing of interest to the cement industry in the meet- 
ing of the American Trade Association Executives 
in Washington the first of last month? 

The National Automobile Chamber of Commerce 
was awarded the highest honor for co-operative trade 
association work by that organization whose mem- 
bership includes 440 trade associations, and it was 
for “the cross-licensing patents agreement under 
which automobile manufacturers operate.” Seven- 
teen hundred patents owned by the members are 
made available to all members without cost. It is 
probably the biggest reason for the high production 
of good automobiles at a low cost and for the almost 
magic progress that the motor car industry has made 
in competition with all others. 

Secretary of Commerce Lamont declared that the 
seven judges had voted unanimously that “the pat- 
ents agreement was the most representative achieve- 
ment in all trade association history.” 

He declared further that it resulted in great public 
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benefit by allowing each manufacturer to use the 
latest improvements originated by any company. “It 
works a step in advance of most associational work 
and is considered of tremendous importance because 
of the magnitude of the automobile industry and the 
strength of the association representing it.” 

It may be worth while to consider the benefits of 
the cement industry if every manufacturer were will- 
ing to show every other manufacturer all his secrets 
and let him use the same secrets if he wished. In 
union there is not only strength but there is a lot of 
progress, and the closer the union the more the prog- 
ress seems to be in our modern competition between 
industries. 

Motor cars are not portland cement, but if motor 
car manufacturers were cement manufacturers they 
would build their plans on the basis of the greatest 
good for the industry as a whole. 


Public Confidence Must Be Regained 


NE of the most important of the secondary tasks 

ahead of the cement industry is that of re- 
establishing itself in the good graces of the news- 
paper-reading public. 

It was unfortunate that the apparent success of the 
fight for some sort of tariff protection for cement 
was coincident with the restoration of prices to about 
the former levels. 

As might be expected, the newspapers that told 
of the price increases made no mention of the price 
reductions of a few months before. To make matters 
worse, newspapers almost without exception spoke 
of the increase in cement tariff, leading the public 
to class the cement industry among those already 
enjoying the benefits of a high tariff and trying to 
get more. 

A rival industry, too, has taken advantage of the 
situation by sending out badly colored editorial 
matter intended to discredit the cement industry. 
Recently editorial clippings from three newspapers 
in as many different states came to our attention. 
Both in title and in text the three were identical, 
indicating beyond question that the editorial was 
sent out by some central agency. In effect, the edi- 
torial quoted a large sum of money as the 1929 net 
earnings reported by one of the cement companies. 
This was offered as proof that the proposed tariff on 
cement is unnecessary. There was no mention of the 
large number of mills operated by the company, nor 
of its huge capital investment. So far as the readers 
were permitted to know, the sum reported was the 
profit of one lone cement mill. 

Regaining the good will of the public is not the 
most urgent matter among those that need atten~ 
tion, but it is one which the cement industry can- 
not afford to overlook. 


Triangular Block Cut for Mining of 
Limestone Underground 


Description of This Method of Drilling and Blasting in 

the Vanport Limestone Seam—Kinds of Dynamite Used 

—Calculating the Explosive Charge—Economies Ob- 
tained from Use of Method 


By C. H. COALE 


E. I. du Pont de Nemours & Company, Inc. 


IMESTONE deposits in various sections are being 

mined as well as quarried. The principal reason for 
the adoption of the underground method of working lime- 
stone in preference to the old, established open quarry 
method is usually that the increase in the depth of over- 
burden makes its removal slow and costly. Another reason 
for the underground method is that operations can be 
carried on the year around in all kinds of weather. This 
is often a very great advantage. 

At the Marquette Cement Manufacturing Company’s 
plant at Oglesby, Ill, for instance, limestone is mined on 
both sides of the Vermilion River, the tunnels extending to 
a distance of 214 miles on the plant side of the river and 
34 mile on the opposite side. 

The Vanport seam of limestone in western Pennsylvania, 
which supplies enormous quantities of limestone for the 
steel industry of this district, for road building and for 
the manufacture of portland cement, is one of the deposits 
where numerous mines have been developed. In most of 
the Pennsylvania mines the system of drilling and blasting 
in use is that known as “the triangular block cut.” 


System of Mining 


The Vanport seam of limestone occurs in well-defined 
horizontal ledges, the strata varying in thickness from 10 
feet to 22 feet. Mines are usually developed on a room 
and pillar system, or, in some instances, this is modified 
to a room and rib pillar system. Rooms are worked from 
30 feet to 40 feet in width, depending on the thickness and 
character of roof material. Crosscuts and entries are car- 
ried from 25 feet to 30 feet in width. The major part of 
the loading is accomplished by mechanical means. Roof 
conditions are favorable to mining, and normally little or 
no timbering is required. It is usual practice to leave 2 
feet to 4 feet of the producing ledge intact in order to 
insure a firm roof to support the overburden, the exact 
amount of material left up being determined by the most 
convenient parting. On account of the flat stratification of 
the seam, tunnel or drift entries are common practice. 
All development so far is on the advance and no attempt 
has been made as yet to recover any of the supporting 
pillars. 


Proper Drilling Is Important Factor 


The method of advancing both rooms and entries con- 
sists in blasting successive V cuts, each of which breaks 
down a roughly triangular block of stone. After the first 
or tight V is taken out of the face, two cuts can be blasted 
at once in each room or entry. 

Drilling and blasting for the triangular block cut are 
so closely related that it is impossible to discuss the blast- 
ing without reference to the necessary drilling. Indeed, 


the success of this method of blasting depends greatly on 
the care exercised in drilling. Drill holes should be placed 
so that each pair will either meet or at least fall close 
together at the apex of the triangle formed. Best results 
are secured if drill holes are pointed so that they finish 
at right angles to each other. If the holes form an obtuse 
angle, the round obviously will not produce as much ton- 
nage per foot of bore hole as if they form a right angle. 
On the other hand, drill holes placed so as to form an 
acute angle not only reduce the tonnage included in the 
block but also cause a tight blast which will probably 
fail to break to the bottom of the holes and will thus leave 
a ragged face at the back of the angle. It costs no more 
to drill properly than improperly; therefore, too much 
stress cannot be laid on this particular point. Good prac- 
tice dictates that drill holes should not exceed in depth 
the height of the seam of stone, as this gives better bal- 
anced shots. Many drill operators make use of large size 
T square or triangles to aid them to line up their drill 
steel at the correct angle when starting bore holes. 


Hammer type drills mounted on tripods or columns are 
quite adaptable to the system and this is the type of drill 
that is generally employed. One and one-quarter inch hol- 
low steel. is used with a square or four-point cutting bit. 
Principally on account of the dust caused by the rotation 
of the drill, it is customary to use water in all drilling. 


Figure 1 illustrates in plan and in elevation the suc- 
cessive drilling steps necessary in advancing a typical 35- 
foot room where the height of ledge is from 15 to 18 feet. 
In the face view 8 holes are indicated for each angular 
block, but the number can be reduced to 6 for each angle 
in thinner seams, or where conditions do not warrant more 
drilling. The numbers in the plan view show the rotation 


in which the blasts should be fired. 


Kinds of Dynamite Used and Method 
of Firing Blasts 


It would be impossible to recommend any one kind or 
grade of dynamite for this system of blasting that would 
give best results and suit all conditions. A great deal de- 
pends on the character of the stone, the method of loading 
the stone, the fragmentation desired, and the purpose for 
which the blasted material is to be used. A careful survey 
of conditions followed by trials with different kinds and 
strengths of dynamite is the most satisfactory means of 
determining the most suitable explosive. 


Experience with various types of dynamite has resulted 
in the adoption in some mines of gelatin dynamite in 30, 
35 or 40 per cent strength, and in other mines of low 
density ammonia dynamite in 30, 35, 40 or 50 per cent 
cartridge strength. Cartridges 114 by 8 inches in size ap- 
pear to be the most suitable and economical. There js 
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no doubt that both these types of dynamite have their 
advantages, the merits of each type depending entirely on 
local conditions. Under some conditions, gelatin produces 
a greater initial fragmentation, but an excess load of this 
explosive is often required if the stone is to be thrown 
well back from the face. Where material is hand-loaded 
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or crusher equipment is small, and where fines are no 
disadvantage, gelatin probably gives as low a blasting cost 
as any explosive that could be used. Where it is necessary 
to load wet holes, the water-resisting nature of gelatin is 
an additional advantage. Ammonia gelatin is the most 
economical kind for limestone mining. 


Bottorn of //rrestore 


Elevation Showing Drilling for Triangular Block Cup, Using Eight Holes for Each Cut. 


FiG./ - PLAN AND ELEVATION SHOWING SUCCESSIVE STEPS iN DRILLING 
AND BLASTING. 
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In operations where the limestone is mined primarily 
for fluxing purposes and too great fragmentation 1s there- 
fore not desired, the low density ammonia dynamites are 
being used with very great success and are proving even 
more economical than gelatin dynamite. 

All firing of blasts is accomplished by means of electric 
blasting caps fired either by a power circuit or a blasting 
machine. This is the only practical and satisfactory 
method of firing for the triangular block system. 


Method of Calculating the Explosive Charge 


For the reason that explosives are an item of great 
expense to a limestone mine, some means of controlling 
the quantity of explosive used per charge is almost a 
necessity. It is a simple matter to calculate the approxi 
mate tonnage in each angle. After sufficient experimenting 
has been done to determine how many pounds of the dyna- 
mite in use is needed per ton in order to give the breakage 
desired, the blaster can readily figure the proper load for 
each angle. Undoubtedly such a system of fixing charges 
will result in a substantial saving in explosive costs over 
the system of leaving the charge for each individual angu- 
lar cut entirely to the judgment of the blaster, without 
any predetermined data as to the tonnage or proper charge 
per ton. 


Fig. 2 . TYPICAL 5/X-HOLE ANGLE—FACE WEW 


7 


The burden on each cut can be calculated by the follow- 
Dec DSH 


, —= Volume in tons, in which 


D = Depth of breast holes, and H = Height of stone (See 
Figure 2). 

Taking a hypothetical case for example, where the depth 
of the breast holes is 10 feet and the height of the lime- 
stone is 15 feet, the calculation will be as follows: 


LO 10 SC 15 
24 


Now assuming that in practice an explosive factor of 
0.8 of a pound of dynamite per ton of limestone is re- 
quired, and multiplying this by 62.5, it is found that 50 
pounds of dynamite is the theoretical charge needed to 
displace this triangular block. 

Of course irregularities in the face of the stone neces- 
sarily make the calculation of tonnage by this method an 
approximate figure in many cases, so that the blaster must 
vary the charge from the theoretical and distribute it 


ing formula, 


= 62.5 tons 
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among the bore holes according to conditions; but he is 
in much better position to judge the charge accurately on 
the basis of such a calculation than from merely looking 
at the block of stone. It will save time if blasters are 
furnished with tables of loads based on different depths 


Fig. 3. Mechanical loading in a limestone mine 


of breast holes so that they will not have to calculate 
each angle. 


Advantages Derived from System of Blasting 


The chief advantage of this system of blasting lies in the 
large volume of blasted stone that can be accumulated in 
a single room, the thickness of the seam being the prin- 
cipal factor controlling the quantity of stone that can 
be blasted down through a complete cycle of shots. Rooms 
can be advanced from 20 feet to 30 feet and filled with 
from 1,000 to 1,800 tons of stone. Where mechanical 
shovels are used for loading, this offers a decided advan- 
tage since it is always desirable to avoid frequent moving 
of the shovels and rearrangement of loading tracks. More- 
over, experience proves that drilling costs are lower than 
for any other practical method of working the Vanport 
limestone. Explosives consumption is somewhat higher, 
ranging from 0.55 to 1.35 pounds per ton of limestone 
produced, but this item of expense is more than balanced 
by the economies otherwise gained. 


Texas Production for First Quarter 
Makes New High Record 


During March, Texas cement mills turned out 694.000 
barrels of cement, against 482,000 barrels in February 
and 527,000 barrels in March, 1929. Production in the 
first quarter totaled 1,497,000, a new-high record for the 
state. Two more mills were operating in the first three 
months than in any previous year, which makes this year’s 
record less optimistic. 

Shipments amounted to 627,000 barrels in March and 
1,465,000 barrels in the first quarter. This compares with 
594,000 barrels in March and 1,469,000 in the first three 
months of 1929. Shipments so far this year have not 
kept pace with production. Stocks on April 1 totaled 
845,000 barrels against 778,000 barrels a month earlier 
and 446,000 barrels on April 1 a year ago. 


Wolverine Dividend 


The Wolverine Portland Cement Co., Coldwater, Mich., 
declared the regular quarterly dividend of 15 cents, pay- 
able May 15th to stock of record May 5th. 


Some Physical Properties of 
~Hydrated Cements 


Studies Needed to Get at Real Causes of Shrinking and 
Expansion of Neat Cement—May Lead to Lessening of 
Movement—Building Materials of Concrete Will Then 
Be Less Susceptible to Moisture—Attempts to Measure 
Syneresis of Cements Not Yet Successful 


om 
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By R. E. STRADLING, M.C., D.Sc., Ph.D., M.Inst.C.E. 
Director of Building Research 


AC mentioned in various reports issued from the Build- In Fig. 1 curves are given showing the expansion 
ing Research Station (England), work has been in with time which takes place when previously dried speci- 
progress for some time to endeavor to elucidate some of mens of various building materials are immersed in water 
the phenomena associated with the “gel”? materials used in, 3 : 
building practice. One of the most important of this ALL SPECIMENS IMMERSED IN WATER AFTER DRYING AT 50°C. 
group of materials is portland cement, and it may be of PLES EXCEPT CLAY Bricks, Were 6x 3'x 3° Prisms. 

interest to attempt at this stage a brief picture of what, 


S 

GRamnpt ee 
in the writer’s opinion, seems to be the direction in which 
the work of the Station is pointing, especially with refer- aed | 
ence to cement and concrete work. = 4 

In the Report? of the Building Research Board for the pokes 
period ended December 31, 1926, a classification of build- 
ing materials was suggested, and special stress was laid ’ va dl Rosy 


on the need for more information on the group of mate- 
rials termed “quasi-solids,” or “gels.” The work of the 
past two years has emphasized how urgent this need is, 


and how little is really known on the subject. The main 
mechanical properties of a gel material whic istin- 


guish it from that of a crystalline aggregation are that 
the volume changes when the moisture-content changes, 
fon in strength and an alteration in the value of the _ 
this behavior the term “gel” has been used, without any 
intention of specifying a definite capillary structure. The 
volume changes are undoubtedly the cause of crazing and 
cracking of concrete and cement renderings, yet they are 
not sufficiently understood to be safeguarded against in 
practice. 


Appreciation of Gel Structure 


Recent work published in the United States of America 
and Germany shows that the problem of gel structure is 
being more and more appreciated. There the work in 
question is chiefly concerned with movements which occur 
when set cements are wetted and dried. The movements 
reported are all of the same order as those obtained at 
the Building Research Station. During the past year vari- 
ous sections of the Station have been working upon the 
‘properties of these gel materials, with special reference 
to cements of the portland type. In reviewing their work 
it seems possible to offer a tentative explanation of some 
of the phenomena associated with the setting and harden- 
ing processes. This explanation is more of the nature of a i as 
working hypothesis than a demonstrated proof; but, even 
at the risk of being premature, it appears worth while to 
try to appreciate the significance of the mass of data col- 


lected in the Station. 
From Cement and Cement Manufacture, issue of January, 1930. 
le.g. pages 10-12, 43-48. 


LINEAR EXPANSION, PERCENTAGE OF ORIGINAL , LENGTH 


BINIGTON) 


DURATION OF Tests IN. DAYS 


Fig. 1.—Moisture Expansion of some Building Materials. 


113 


June, 1930 


Mill Section of CONCRETE 


114 


IN3aWwad ShoONINnAy = Poa | 


INaW3y GNVILIOg IWAN — O | 


ADIHL ,% 
ADHL (2 
ADIHL % 
082 Or2 002 091 oul 08 or 
SAYA - 2DY¥ 


FIM ZX ONO ANY ADIHL 7 AO ,2" 8) SNAWIDIES Z 
GAvdZ WOUd N3AVL SLNAWAANSYAW ‘| 


Aiy Ni GIAOLS’ SISSANADIHL SNolavA 


40. SN3WiDadG LNAW3D IVa 4O NOIMDVaLNO>) 


Wh NOI DYALNOD 
° 


28 
foly ite 


vi NOILDVALNOD 
° 


(ine) 


o 
S 
.e) 


lInawaD snoniwniy — G‘Dlid 


SAYG — JDV o:= 


m 

< 

v 

= 

ie 

Ww 

@) 

(a 
~9 
Ss 

INiaw3aD) ANY 1La0d DNINAGAIVH AldvVg — V Old 
SAYG — JDYV 
O87 Ord 002 09i od O8 OV oO 

m 

ADI EG vu 
u = 
Ze 

ADIHL Z% a 
O 
«“ (i 
ADIHL & ~~ 

LN4IW4> GNYIAOd IWWAON - € “ONS. 
SIN Ge =e, 

m 

~ 

Sa} 

> 

Zs 

we 

©) 

re 

os 


“Jaim ,% x DNOT 
TONY ADIHL,Z BO {2% 184 SNAWIDAdS “Z 
SAYdz WOUdd NaxvL SLNAWaansyaW “1 


“AGLVM NI adaaols SASSANADIHI 
Snoiv JO SNaWiIdsdS IN3IW3D LAVIN JO NOISNYdk 


Tune, 1930 


Different materials expand by different amounts, and the 
final movement seems to depend upon two factors, both of 
which are of great practical importance. These factors 


oe ae 1) amount of swelling material present, and (2) ease 


ol penetr 

ompare, for example, the case of neat cement and 
breeze concrete. There must be far more potential gel 
material present in the neat cement than in the concrete, 
yet the movement of the latter is much greater than that 
of the former. The breeze in question is quite sound, and 


is a one of those showing a large moisture expansion in 
itselt. 


The explanation for the apparent anomaly is that 
the breéze concrete is very Sacre so that the water is 


able to reach the cement more easily. 
This is indicated even more clearly in Figs, 3 to 8, 


which show the movements of cement specimens of vari- 
ous thicknesses when stored in air and in water. It will 


be noted that in each case the thinner the specimen_the 
greater is the movement whether water tries to come out, 


as in air storage, or to go in as in water storage. Con- 
siderable resistance is offered by the semi-impermeable 
nature of the hydrated cement. The actual movement 
measured on such specimens is really the sum of the 
effects of the moisture movement of the outer skin and the 
strain of the core. Thus, if water is entering, the outer 
skin expands and is restrained by the (drier) inner core; 
and when the’specimen is drying, the outer skin contracts 
and is again restrained by the (wetter) inner core. 

It is obvious that if the gel material can be reached by 
water then the richer the specimen is in cement the greater 
must the movement be. But in practice, although the 
amount of cement present must ultimately make some 
difference when specimens are stored for long periods in 

' dry or wet conditions, 


this than upon cement content so fa t 


humidity changes are concerned. 
Unhydrated Cement Clinker 


The movements shown in Fig. 1 are, as stated, those 
brought about by wetting previously-dried specimens. But 
the movements which take place during setting and harden- 
ing are often more serious. In Fig. 2 is shown a photo- 
micrograph of a polished surface of set cement. Two 
main constituents are obvious—indicated by the white, 
particles in a darker background. These white particles 
are unhydrated cement clinker which, when reached by 
water, will hydrate and expand. 

When water is added to the cement powder in mixing, 
the surfaces of the particles become hydrated, forming a 
fairly, though not entirely, impervious coating. Thus. the 
center of the particle may be found unhydrated even after 
many years in water. Why this should be so can at present 
only be surmised, for at early ages after mixing there is 
little doubt that water can and does penetrate fairly easily 
to the hydrated envelope of a particle. 

Reference to the question of syneresis is now needed be- 
fore the discussion can be continued directly. When silica 
gel is formed by mixing certain proportions of hydro- 
chloric acid and sodium silicate the resulting gel contains 
about 5 per cent silica and about 95 per cent of water 
(and common salt). It is a comparatively rigid mass, 
and, on allowing it to stand, drops of liquid form on the 
surface and the gel soon loosens from the sides of the 
containing vessel. This syneresis takes place even under 
water. The syneresed liquid is practically water (with 
salt dissolved in it). What direct application can be made 
of the experimental work on the syneresis of silica gels 
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et the permeability is so prepon- 
deratinge a factor that = movements of concrete masses 
of sizes used in practice are usually mor en 


iis 


to the case of cement gels is not yet clear, but it seems 
reasonable to assume that syneresis is a general property 
_of rigid gels and that it should therefore not be left out 
of consideration. While the efforts made at the Building 
Research Station to measure the syneresis of cements have 
yielded quite negative results, this is perhaps not sur- 
prising. Recalling that the syneresis of a silica gel is the 
forcing out of water surplus to the amount “sorbed”? at 
the humidity conditions of complete external saturation, it 
should be borne in mind that the mixing water added to a 
cement is a very arbitrary amount and probably not sufhi- 
cient to give complete hydration of all the cement, even 


if this were physically possible. But_only the surfaces of 


= 


Fig. 2. Polished and etched surface of portland cement 
(magnified 90 diameters) 


the cement particles are then hydrated, i. e., something _ 
approaching to 40 per cent of the cement present, so 
that water is possibly present in the gel structure soon 
after mixing in an amount in excess of that in equilibrium 
with the external humidity conditions of complete satura- 
tion. At very early ages water can slowly penetrate this 
hydrated skin, but this penetration apparently soon slows 
up, probably due to a clogging of the channels through 
which the water has to pass. But this penetration and 
consequent further hydration are probably sufficient to 
take up any water which at early stages is syneresed, with 
the result that no water shows on the surface of the 
specimens. 

Returning to the direct discussion, and assuming 
syneresis is a general property of these rigid gels, it is 
clear that even if specimens of hydrated cements are im- 
mersed in water as soon as possible after mixing, then 
contraction should be found to take place so far as the 
existing gel structure is concerned. But the opposite is 
found experimentally with normal portland cements. 
Thus one is driven to the assumption that either syneresis 
does not take place and that cement gels even in formation 
contain less than the amount of water in equilibrium with 
external saturation, or, alternatively, that_the_hydrated 
cement envelope is permeable to water_at early ages an 
that Turther ration takes place causing the expansion 


a 
observed when freshly-made portland cement specimens 


ar nh water. 

2Seq ‘Effects of Moisture Changes on Building Materials,’ by R. E. Stradling 
(B. R. Bulletin No. 3) for a brief discussion of this and other like terminology 
used in this paper. 
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Similarity to Other Gels 

Other phenomena, to be discussed later, all seem to 
indicate that further hydration can take place. It is there- 
fore reasonable to conclude provisionally that the alterna- 
tive assumption is the correct one, viz. that hydrated ce- 
ment should not be considered as differing from othe) 
rigid gels, but that the observed_expansion is due l 
further hydration caused by passage of water throug 


envelope. _. 


However, experimental work shows that this further 


hydration on water storage does not proceed very. far. 
Fig. 3 illustrates this from work at the Building Research 
Station. The specimens of normal portland cement (neat) 
on which measurements were taken were never allowed to 
get dry from the time of mixing. They consisted of rec- 
tangular bars about 2 by 4 in. in which small metal balls 
were inserted at each end. Measurements were taken be- 
tween these balls by means of a micrometer. The bars 
were in three series, each of which were of definite thick- 
ness though the length and breadth were the same in all 
(4 by 2 in. ). The balls were so inserted that the “gauge 
length” over which movements were measured was in all 
cases 3 in. 


The thicknesses of the three series were 14 in., 14 in., 
and 2 in. It will be seen that the first movements were 
rapid, and much greater in the thin specimens than in the 
thicker ones. After a time the curves seem to become 
practically parallel, and although all are increasing in 
length the rate of increase appears slow and independent 
of thickness. 


Apparently at early ages both the chemical action of the 
first hydration and the hardening of the material are still 
in progress; the material has not hardened into a mass, 
and water can nrenetrate. Later, however, these three ef- 
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fects either stop or slow up. Probably the first two stop 
and the penetration of water becomes very slow. But sh 
water must penetrate, otherwise further hydration wou 
not continue and the progressive growth in length would 
be difficult to explain. 

Some of the consequences of these hydration move- 
ments will be outlined later, but in a discussion of this 
work the experiments of A. H. White in the United States 
must be mentioned. White has carried out measurements 
of movements of cement rods over periods of about nine- 


Fig. 9. 2-in. cubes of silica 


gel, with varying propor- 
tions of pumice aggregate 


teen years, and found that on keeping a previously-dried 
rod in water for two years a linear expansion of over 0.5 
per cent took place. At the end of nineteen years expan- 
sion and contraction still take place with wetting and dry- 
ing, and thus some reason is given for the assumption 
that these moisture effects are likely to be operative over 
the life of a structure in practice. 


Rapid Hardening Cements 


From the physical point of view, the rapid-hardening 
cements, whether of the portland or aluminous variety, 
can be considered as types in which, as the term implies, 
the processes of setting and hardening are completed in 
very short periods compared with the normal portland. 


In Figs. 4 and 5 are shown curves obtained from speci- 
mens of rapid-hardening portland and aluminous cements, 
similar in shape and size to those of portland cement used 
to obtain Fig. 3. In general the same phenomena occur, 
the only. serious difference being in the case of the 2-in. 
specimen of aluminous cement (Fig. 5). Here, even with 
the water storage, a contraction first takes place, followed 
by expansion similar to the other cements. This contrac- 
tion is typical of larger specimens of aluminous cement. 
It is suggested that it is due to syneresis of the gel formed 
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during the chemical processes, and that it is registered 
with these larger specimens because the chemical processes 
are so much more rapid and the material becomes set and 
relatively impermeable at early ages. The same phenome- 
non is encountered with concretes. 

Air storage of cement specimens presents a rather differ- 
ent set of conditions. The major factor is desiccation. In 
Figs. 6, 7 and 8 are shown curves obtained from similar 
sized specimens to those used for the preceding curves. 

In all cases shrinkage takes place, and the thinner the 
specimen the greater is the total movement, although after 
a time the movements become steady and the curves par- 
allel, only altering in slope with change in humidity of 

_ the storage atmosphere. While all hydration is apparently 
stopped it would seem probable that, provided the sur- 
rounding air contains appreciable moisture, small amounts 
of further hydration may take place if any mechanical 
breakdown occurs sufficient to open up hydrated particles 
of clinker. That such further hydration may occur after 
structural breakdown is demonstrated by the phenomenon 
of “autogenous healing,” a term applied to the regain in 
strength of concrete after being stressed to partial failure. 


Mortars and Concretes 


The majority of concrete used in construction has of 
necessity to be allowed to set and harden in air. It is 
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ditions be of practical use as a constructional material 
owing to the shrinkage which takes place in drying. 

How then does the presence of an inert filler reduce the 
cracking? It is thought in the first place that concentra- 
tions of stress arise due to shrinkage of the cement round 
the inert particles; these lead to flow, and thereafter to 
the release of the concentrations. In the second place, 
failing release by this means, minute cracks are produced 
in the cement envelope around inert particles, and again 
allow the release of stress. If neither of these can happen, 
or if owing to peculiarities of shape of the concrete mass 
an easier way of release is possible by major cracking, 
then even the presence of the inert fillers will not pre- 
vent the formation of serious cracks in the neat cement. 

Measurements at the Building Research Station of the 
conditions of flow of cement and concrete under load have 
shown that the greater the stress imposed the greater is the 
flow, and that the older the specimen the less the flow. 
Microscopic cracking is obviously likely to be most opera- 
tive when the strength is least, i. e., at early ages, in fact 
such microscopic cracking appears to be of supreme im- 
portance in connection with curing when impermeable 
concrete is required, and is specially marked when normal 
and rapid-hardening cements are compared in this respect. 

Perhaps an exaggerated example of the effect may be 
helpful. By taking powdered pumice as the inert filler 


Fig. 10. Surface of cubes 
shown. in Fig. 9 


———$——————— 


uced when i @r such as sand, ballast, or other 


tar matert 
@ reduction in cracking 1s not the chielt reason for the 
use of concrete in place of neat cement. The question of 
cost is, of course, important. But the fact remains that 
neat cement in large areas would not under normal con- 


well known that if neat cement is used serious crackin 
akes place, tracking is considera re- 


and silica gel as the cement, specimens can be prepared 
ich shrink very much more than a normal mortar. By 
way of illustration a series of cubes was made up of vari- 
ous mixtures of silica gel: and powdered pumice. Those 
marked 100 per cent in Fig. 9 were formed by filling the 
mold completely with the pumice powder and then pour- 
ing in silica gel formed by mixing waterglass and hydro- 
chloric acid. The one marked 75 per cent was made by 
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filling the mold three-quarters full of powder and a 
adding the gel cement, keeping the mold shaken while the 
cement was setting. Similarly the 50 per cent and 25 per 
cent cubes were formed by filling the mold one-half and 
one-quarter full of powder and ihen adding the gel and 
keeping the mold shaken till set. The neat gel was formed 
by casting a cube of silica alone. The photographs in 
Fig. 9 show the appearance of the cubes after various 
periods of drying. The cementing material contained 
about 95 per cent water, so that the shrinkage in drying 
was sufficient to insure the rupture of the cement around 
the pumice. 

Examine first the series of photographs of the 100 per 
cent pumice cubes. It will be seen that the size of the 
cubes over the period of 27 days has not visibly changed; 
as a matter of fact a small expansion has taken place. 
The cementing material (silica gel) has completely bro- 
ken down around the particles, which are quite loose— 
and if the cube had been handled at this age, except with 
the very greatest care, it would have fallen to a heap of 
powder similar to the pumice sand with which the mold 
was originally filled. Now examine the series labeled 
“Silica Gel.” This is the neat cement, and it will be seen 
that the cube has progressively shrunk in size and that 
ultimately large cracks have developed and pieces have 
fallen away. The cubes of intermediate composition be- 
haved in a manner intermediate between those of the two 
cases discussed. 

In Fig. 10 are shown photographs of the faces of some 
of these cubes at various ages. The apparent mistiness of 
the photographs of the fresh cubes is due to the pumice 
grains being covered with the silica gel. 

An examination of these photographs allows the fol- 
lowing deductions to be made:— 

(1) The greater the proportion of cement, the greater 
is the total shrinkage. 

(2) The greater the proportion of cement, the larger 
are the cracks produced by shrinkage. 

(3) With the richer mixes disintegration takes place by 
first forming big cracks and then smaller ones round the 
actual particles of aggregate. 


(4) With the leanest mix (100 per cent pumice), as 
the aggregate cannot be compacted any more, the breaking 
down occurs round the individual particles of pumice. 


In practice the shrinkage movements of a cement are 
not of course of the same order as those of silica gel. But 
the cases are analogous, and it is contended that unless 
this is realized the reasons for the behavior of mortar and 
concrete will fail to be understood. In other words, it is 
necessary to keep the picture in mind of a cement shrink- 
ing round inert particles if the anomalies of cement and 
concrete testing are not to remain obscure. 


In conclusion it may be emphasized that a mass of 
mortar or concrete is usually full of internal strain due to 
unequal shrinkage in the various portions of the mass, in 
addition to strains introduced by the initial contraction. 
Moreover, severe strains must be formed when further hv- 
dration occurs (e. g., in water storage) of previously un- 


| hydrated particles. Such strains must cause breakdown 
| or be released by flow. The breakdown is not so serious 


under total immersion, since the hydration automatically 
tends to heal the fracture. : 


Until the mechanism of these moisture relations is 


~ more perfectly understood, the control of crazing and the 


like will not be a practical possibility. As the study of 
heat treatment of metals has opened up new fields in 
mechanical engineering, so will the investigation of the 
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parallel phenomenon of “moisture treatment of cement 
and cement materials enable further successes in struc- 


tural engineering. 


Pennsylvania-Dixie 1930 Income 


Showing Improves 

The Pennsylvania-Dixie Cement Corp., New York City, 
reports for 12 months ended March 31, 1930, net income 
of $329,136 after depreciation, depletion, interest and fed- 
eral taxes, equivalent to $2.42 a share on $13,588,800 
7 per cent preferred stock. ; 

Consolidated income account of Pennsylvania-Dixie Ce- 
ment Corp. and subsidiaries for 12 months ended March 
31, 1930, follows: Profit $2,479,723; depreciation and 
depletion, $1,393,314; interest $700,285; provision for 
federal taxes $56,988; net profit $329,136. 

Company officials report that sales volume for the first 
quarter of the current year was slightly greater than for 
the same period last year. Sales price was less than in 
1929 because shipments were largely on contracts booked 
during the very low price period last summer and fall. 

Total cost, however, was reduced more than the shrink- 


age in price so that the net income showing was some- 


what better than last year. As these old low priced con- 
tracts are completed, benefit of the restored price level 
will become more apparent in the near future. 

As of March 31, last, current assets were in the ratio of 
12 to 1 to current liabilities. Cash was more than $1,000,- 
000 higher than a year ago while inventories were nearly 
$500,000 lower. Receivables were also lower. 


Monolith Earnings Suffer as Result of 
Rebuilding and Lower Cement Price 


The Monolith Portland Cement Co., Los Angeles, Cal., 
for the year ended December 31, 1929, reports profit be- 
fore interest charges and federal income taxes of $309,761, 
compared with $442,353 for the previous year. Net sales 
for the period were $2,421,000 compared with $2,630,- 
000 in 1928. 

Decrease in earnings is attributed by company officials 
to depressed conditions in the building industry in 1929, 
and also to the fact that price of cement for that year 
showed an average decrease of 4014 per cent. 

The company reports that during the last six months 
of 1929, its plant at Tehachapi was rebuilt, and as a con- 
sequence present production is more uniform together 
with a lower operating cost. In effecting these improve- 
ments, it was necessary to close the plant temporarily, 
thus affecting earnings for the year. 


1930 International Earnings Lower 


First quarter earnings of the International Cement 
Corporation, New York City, for 1930 are reported as 
$1.34 a share on 628,882 common shares, as against $1.64 
a share on 618,924 common shares in the same quarter 
the previous year. 

_ According to the eleventh annual report of the Interna- 
tional corporation and its subsidiaries, for the year ended 
hen oh mae sales amounted to $28,370,031 after 
eductions for discounts and allowanc 

with $27,595,896 for the year 1998 oe 

Net income for the year carried to the surplus account 
amounted to $4,950,433 and this added to a balance of 
$11,928,485, as of December 31, 1928, made a total of 
$16,932,918. After the deduction of $2,486,336 for divi- 
dends and $775,725 for other items, the surplus carried 
to the balance sheet was $13,670,835. 
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Third of Safety Council 
Radio Series Continues 
The widespread popularity of the “Uni- 
versal Safety Service,” presented by the 
National Safety Council and the National 
Broadcasting Company, has resulted in a 
third series, according to a recent an- 
nouncement. The third series started on 
April 25 and will continue through July 
18. 


> 


Universal Atlas Host to 
Duluth Engineers 

The April 21st meeting of the Duluth 
Engineers’ Club was held at the plant of 
the Universal Atlas Cement Company at 
Gary, Minn. 

Ray S. Huey, plant superintendent and 
past president of the club, was the host. 
He spoke on some phases of cement manu- 
facture, supplementing his talk with mo- 
tion pictures. Members were then taken 
on an inspection tour of the plant. 


Universal Atlas Party 
Inspects Box Car 
Floor 
About 65 persons, mostly railroad ex- 
ecutives, accepted the invitation of the 
Universal Atlas Cement Company on May 
22nd to inspect a box car at Buffington, 
Indiana, that had figured in a crash. In- 
terest was centered on the light-weight, 
haydite concrete floor, which emerged un- 

damaged. 

While in transit recently, the car had 
broken loose and coasted 500 ft. crashing 
into a loaded gondola. While the car it- 
self was damaged, the center plate smashed 


and the trucks forced forward a foot, the 
floor withstood the accident. 

Frank E. Guy was in charge of the in- 
spection party and A. C. Wilby repre- 
sented Benj. F. Affleck, president of the 
company. 


White House Appoints Ce- 
ment Plant President 
U.S. Minister to 
Canada 
Announcement was made by the White 
House on May 2lst that Hanford Mac- 
Nider has been selected as the new Amer- 
ican minister to Canada and that the 
Canadian government has indicated its 

approval of the choice. 

Col. MacNider late last year was elected 
to the presidency and general manager- 
ship of the Northwestern States Portland 
Cement Company, Mason City, Iowa, to 
succeed his late father. 


Chas. Klein, Coplay Veteran, 
Passes Away 

Following a prolonged illness, Charles 
R. Klein, 73, of Mason City, Iowa, died at 
his home on April 20th. Previous to his 
retirement from active work, about two 
years ago, he had been employed for 20 
years at the Iowa plant of the Lehigh com- 
pany. 


San Antonio Band Leads 
Industrial Parade 
The San Antonio Portland Cement Com- 
pany orchestra, composed of 50 employes, 
led an industrial parade held on April 
24th at San Antonio, Texas. 
The band makes its public appearances 


in colorful uniforms and is usually assem- 
bled on civic occasions. 


Trinity Entertains Local 
Purchasing Agents 

The Trinity Portland Cement Company 
plant at Eagle Ford, Dallas, Texas, and 
J. J. Horgan, plant purchasing agent, 
were hosts to members of the Dallas Pur- 
chasing Agents’ Association when the 
latter visited the Eagle Ford plant on 
May Ist. A tour was made of the plant 
and luncheon served. 

C. E. Ulrickson, vice-president and gen- 
eral manager, spoke on processes of ce- 
ment manufacture. 


Idaho Trustees Re-elected 
at Annual Meeting 

The annual meeting of the Idaho Port- 
land Cement Company was held at the 
plant at Inkom, Idaho, in April, when the 
following trustees were re-elected: Eugene 
Enloe, president; Jas. B. Maxfield, vice- 
president and manager; W. H. Murgit- 
troyd, D. B. Heil, N. J. Dolph, A. J. Lind- 
say, secretary, and Joseph H. Neill. — 


Penn-Dixie Permit 
The Pennsylvania-Dixie Cement Corpo- 
ration has been granted permission to es- 
tablish a high tension electric line from 
Kingsport, Tennessee, to the rock quarry 
outside the town. 


Cumberland Sales Office 

A sales office of the Cumberland Port- 
land Cement Company was opened at 
Nashville, Tenn.,; on May lst. 


Group at Buffington plant of the Universal Atlas Cement Company for the inspection of a light-weight concrete box car floor 
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Cement Statistics for April 


Cement Production in April Shows Slight 
Decrease—Shipments and Stocks Slightly 
Higher—Extensions and Improvements, 
as Well as Six New Plants, Add to Totals 


Relation of Production to Capacity 


(Figures represent per cent) 


—April— Mar. Feb. Jan. 
1929 1930 =: 11930 1930 1930 
TP Venraevaratd «Were ee een Ee 67.1 64.0 mee 41.5 38.8 


The 12 months ended...... Ala 66.0 66.1 65.6 65.5 
Increase or 


Decrease (—) 


1929 1930 Per Cena | 
Production, April ......2....... 13,750,000 13,521,000 ei 
Shipments, April -............. 13,325,000 13,387,000 0.5 
Stocks at end of April...... 30,151,000 30,697,000 1.8 
Total production for year 

Ome Come. eerste BORE. 2583, 42,122,000 41,406,000 —2. 
Total shipments for year 

TUG) GENS) ak cae Re pe 34,593,000 34,259,000 —9 
No. of plants reporting... 159 165 4 


NOTE: IN ORDER THAT THE READER MAY KNOW THE 
TREND AT A GLANCE, THE HIGHER FIGURE, WHETHER FOR 
EITHER YEAR, UNDER ANY CLASSIFICATION, APPEARS IN 


SLIGHTLY HEAVIER TYPE. 
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Production, Shipments, and Stocks of Finished Portland Cement, by Months, in 1929 and 1930 


Stocks at end of month 


Month 1929—Production—1930 | 1929—Shipments—1930 1929 1930 
Wivindau; vies eh A a oye See . 9,881,000 8,498,000 5,707,000 4,955,000 | 26,797,000 27,081,000 
Peay a NE Se EE are lens 8,522,000 8,162,000} 5,448,000 —_7,012,000 | 29,870,000 *28,244,000 
Up LR SS a ee ene 9,969,000 11,225,000 | 10,113,000 —*8,905,000 | 29,724,000 30,563,000 
EN DIRI Ls aoe oS Tag IE ea Vie Aces Rd wa ae RR Oe Ce 13,750,000 13,521,000 13,325,000 13,387,000 | 30,151,000 30,697,000 
IMA ttn So Se Le oe I a a ae LGa SIR O00 sane ee 62/06/0000 ye eee 29 624,000 2a eee eee 
OER seca ER SRE ete 16;803:0 00s ume ee 18,949'000g8) peekacee 272505000) eee 

» PRO cee eee ee So Oe re Deere en cee Re Aare SAE L733 US 000M By ete 20:319/0 (0) Senne 24,525,000 a 
ENGUVEREIG Ep tet oa ON ate oe ap See a ee Cee VS55S5; 000i oie cet es 2330520000) Senta eee 20:056,000 5 eee 
Se UC RD Clee eeee ee nn ee ee ES Nee ee See aa T7223; 000 Rig ose USO)” 9 a ee £7325:000 nn. eee 
(CHEWOIDGIR casi Say oh tel A ae a ele el ES ae G73 100 0R eee ee 1356955000 ieee ets 159381000. sue seen 
NORV OUTRM NEES ad cake ie ES, ak ORE Enea 420531000 eee ees 11222700 eee ee 18213000 nw |e 
WDE eal Cieeente wren e ee es She ONE et ine oe ei LUAU S000 er payee SURI e ” wa See 23,550) O00 nema 
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*Revised 


Production, Shipments, and Stocks of Finished Portland Cement, 


and 1930, and Stocks in March, 1930 


Production—April Shipments—April 
District 1929 1930 1929 1930 1929 

[Buchner nt 1B Nis Te etaval Ral yen el aoe ee 3,005,000 3,067,000 3,164,000 3,155,000 6,781,000 
GN AB AOT peg Mies sek at. oy gs ee Soe 900,000 999,000 732,000 857,000 2,242,000 
OhionVVestern) Pa. and) W. Vai. ..8 1,401,000 1,458,000 1,274,000 1,375,000 3,777,000 
NUNC G attra ges fener deen ee eh ys Ate cide Ee 964,000 562,000 897,000. 702,000 2,659,000 
Wise lela ani dakeyneee: alee eS 1,903,000 1,366,000 1,608,000 1,265,000 4,343,000. 
VaewbennewAla., Ga. Mlayand dha:..... 1,117,000 1,262,000 1,251,000 1,239,000 2,114,000 
Eastern Mo., Ia., Minn. and S. Dak....... 1,150,000 1,415,000 1,086,000 1,231,000 4,362,000. 
W. Mo., Nebr., Kan., Okla. and Ark... 953,000 1,160,000 | 1,034,000: 1,265,000 | 1.416.000 
aE oo pa 622,000 757,000 625,000 775,000 443,000 
Colo., Mont., Utah, Wyo. and Idaho... 307,000 286,000 266,000 262,000 492.000 
(OSPR TES ak 1,085,000 838,000 | 1,058,000 921,000 921.000 
Oregon and Vis hin oto meses eee ... 343,000 351,000 330,000 340,000 601,000 

13,750,000 13,521,000 13,325,000 13,387,000 30,151,000 
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Stocks at end of month 


1930 
6,941,000 
1,829,000 
3,965,000 
2,595,000 
4,679,000 
1,750,000 
4,046,000 
1,836,000 

825,000 

542,000 
1,104,000 

585,000 


30,697,000 


by Districts, in April, 1929, 


Stocks 
at end of 
March 
1930 
7,028,000 
1,687,000 
3,882,000 
2,734,000 
4,578,000 
1,728,000 
3,863,000 
1,940,000 
845,000 
517,000 
1,187,000 
574,00 


30,563,00( 


Huron Industries Bring Out 
“Heaviduty” Screens 
Developments in design and_ construc- 
tion which are the outcome of extensive 
tests and over two years of use under 
actual operating conditions are said to be 
incorporated in a line of screens recently 
placed on the market by Huron Industries, 
Inc., Alpena, Mich. These screens are 
particularly adapted for grading coarse 
materials, and are given the trade name 

of Huron “Heaviduty” Screens. 


Link-Belt Announces New 
Crawler Loader 

Link-Belt Company, Philadelphia, an- 
nounces the development of a new high- 
capacity crawler bucket loader, which is 
to be known as “The Grizzly, 1930 Model”; 
and that, after having given the machine 
a thorough try-out under actual working 
conditions, they are going into production 
on a large scale. 

Particular stress is laid on the construc- 
tion of the self-feeder with which the 
loader is equipped. This new feeder is of 
the continuous helical ribbon type, which, 
it is said, has been proved feeds uniformly, 
and cleans up uniformly. The action of 
its self-sharpening spiral and correct cut- 
ting edge serves to cut, dig and convey 
the material to the elevator buckets in a 
smooth, continuous, uniform stream. 
There are no blows or shocks. The feed- 
er’s adjustment is controlled by hand- 
wheel within easy reach of the operator. 
who rides with the machine on a con- 
yeniently-located side platform. 

The power unit regularly includes a 30 
h.p. Buda gasoline engine, or a 20 h.p. 
electric motor, for operating the bucket, 
elevator, the feeder, and the crawler trav- 
eling mechanism. 


Automatic Time Switches 

A new automatic time switch for clos- 
ing and opening electric circuits at 
short predetermined intervals and on a 
uniform schedule, introduced by the Gen- 
eral Electric Company, has a wide and 
yaried application. Designated as Type 
TSA, it automatically energizes a circuit 
to control intermittent operation of elec- 
tric equipment. The time cycle may be 
a few minutes or several hours, and is re- 
peated continuously. 

The device is housed‘ ina sheet-metal, 
dustproof case for indoor mounting, with 
knockouts and a hinged front cover that 
is secured by a latch at the top, which 


may be sealed. 


Gelamites Replace More 
Expensive Gelatins in 
Blasting 
A new type of explosive now being mar- 
keted under the name of Gelamite is an- 
nounced by officials of the Hercules Pow- 
der Company. The new development repre- 
sents the first successful production of an 
explosive which will do work ordinarily 
requiring gelatin dynamite at a consider- 

able reduction in blasting costs. ji 

The result of extensive experimental 
work in the Hercules laboratories, Gela- 
mite was first placed on the market in 
small quantities late last year. Field tests 
were so successful, state Hercules officials, 
that a large demand for the new explosive 
arose. 

Calculated to serve as an all-around use- 
ful explosive which will greatly reduce 
blasting costs, the new gelamites are being 
produced in three strengths, successfully 
replacing the old style gelatins and extra 
gelatins of 30 to 60 per cent strengths. 


Notes From the Field 


Phoenix Mfg. Buys Graver Corp. 

Announcement is made by Edward N. 
Gosselin, president of the Phoenix Manu- 
facturing Company, Joliet, Ill., that they 
have purchased and taken over on May Ist 
from the Graver Corporation its steel tank, 
water treating and steel plate construction 
business, including the plant at East Chi- 
cago, Indiana, and that Phoenix Manufac- 
turing Company will operate this plant 
and business under a wholly owned sub- 
sidiary company to be known as Graver 
Tank & Mfg. Corp. 


J. Coghlan Represents Amsco 

John H. Coghlan has been appointed a 
direct representative in the New England 
states for the sale of Amsco manganese 
steel castings, by the American Manganese 
Steel Company, Chicago Heights, Ill. He 
will be located at 2 Broadway, Cambridge, 
Mass. 


Southern Manganese Steel 
Joins American 
Formerly a subsidiary, the Southern 
Manganese Steel Company has now bhe- 
come a part of the American Manganese 
Steel Company, Chicago Heights, Ill., and 
will be operated as the Southern Man- 

ganese Steel division of the former. 
An office has been opened in the Law 


building, Pittsburgh, in 
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charge of W. G. Hoffman.’ The sale of 
both Amsco manganese steel castings and 
Fahralloy heat and corrosion resisting cast- 
ings will be handled there. 


Emmons Becomes Vice- 
President 
‘Francis Emmons, formerly sales and ad- 
vertising manager of the Foote Bros. Gear 
and Machine Co., Chicago, has been made 
vice-president in charge of sales and ad- 
vertising. 


Hill Clutch Re-opens in 
New York 

It is announced by the Hill. Clutch Ma-' 
chine and Foundry Company, Cleveland, 
Ohio, that the New York office of the com- 
pany has been re-opened; its steadily in- 
creasing business in the East having ren- 
dered locally-ayailable consulting service 
essential. , 

Golsan Joins Engineers 

Page Golsan, recently vice-president of 
the Great Western Portland Cement Com- 
pany of Kansas City, has just been ap- 
pointed manager of the New Business de- 
partment of the engineering organization 
of Ford, Bacon & Davis of 39 Broadway, 
New York City. ; 

' Cutler-Hammer Purchases 

Union Electric 

Announcement is made by Cutler-Ham- 
mer, Inc., Milwaukee, Wis., that effective — 
May Ist it has purchased the assets of 
Union Electric Manufacturing Co., also of 
Milwaukee, manufacturers of motor con- 
trol specializing in a very complete line of 
drum type control apparatus. 


General Electric Reduces Prices 

The General Electric Company has an- 
nounced, effective immediately, price re- 
ductions of from 3 to 5 per cent covering 
various standard lines of electric appara- 
tus. These reductions were made as a re- 
flection of the recent recession in the 
price of copper. 


Link-Belt Moves Baltimore 
Office 
Effective at once, Link-Belt Company's 
Baltimore, Md., office will be located at 913 
Lexington Building. The telephone num- 
ber remains the same. 


Allis-Chalmers Office Moves 

The Allis-Chalmers Manufacturing Com- 
pany announces the removal of its Chicago 
district office to the 20 North Wacker drive 


building. 
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Laboratory Apparatus 
for Cement Testing 


Laboratory Tests for tensile strength and 
compressive strength of Portland Cement 
should be performed according to Stand- 
ard A. S. T. M. Specifications. A very 
necessary requisite for these tests are molds 


according to A. S. T. M. design. 
2404 BRIQUETTE MOLD—Single, of brass with end 


clamps for forming test pieces for tension tests. Ac- 
cording to the dimensions specified in A. S. T. M. Test 


2406 BRIQUETTE GANG MOLDS—A. S. T. M., of 
brass with end clamps. 

No. of briquettes 2 3 4 5 6 
Each ects se eee 7.00 10.50 14.00 17.50 21.00 


2422 CYLINDRICAL MOLD—Brass, for preparing 
cylinders used in determining the compressive strength 
of Portland Cement Mortars. Diameter, 2 inches; 
height, 4 inches. According to the dimensions specified 
in A. S. T. M. Tentative Test C9-16T.................... 3.25 


2423 CYLINDRICAL MOLD—Triple, for preparing 
three cylindrical test pieces at one time. Diameter of 


each cylinder, 2 inches; height 4 inches.......______. 16.00 


These molds are carried in stock for 
immediate delivery 


For a complete listing of Cement 

Testing Apparatus and Chemical 

Laboratory Apparatus refer to Cata- 

log C. Write for a copy if you do 
not have one. 


THE CHEMICAL RUBBER CO 


Laboratory Apparatus and Chemicals 


West 112th Street and Locust Avenue 
Cleveland, Ohio 
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(Continued from page 102) 
Part I1I—Behavior of Mixtures on Heating 


Before proceeding with the experimental results, it may 
be desirable to review briefly the behavior of such oxide 
systems when heated at and above their fusion tempera- 
tures. This review will be based upon the part of the 
concentration diagram of the system CaO-Al,O03 given in 
Hacamile 

When the mixture A (Fig. 1) of 5Ca0.3A1,03 and 
3CaO.Al.O3 is heated, melting starts at 1,395 deg. C., 
and the 3CaO.Al.03 disappears at this temperature. As 
the temperature goes above 1,395 deg. C., the 5CaO. 
3A1,03 dissolves in the liquid, and the sample is melted 
at temperature D. The mixture B when heated also starts 
to melt at 1,395 deg. C., and the 5Ca0.3A1.03 disappears 
at this temperature. The 3CaO.Al,03 dissolves in the 
liquid as the heating is continued and disappears at a 
temperature E when complete melting occurs. Mixture C, 
when heated, also starts to melt at 1,395 deg. C., and 
5CaG.3A1,03 disappears at this temperature. The 3CaO. 
Al,Os dissolves in the liquid as the temperature rises and 
at point F the 3CaO.A1:03 which still remains reacts with 
the liquid to give CaO. The CaO, in turn, does not dis- 
appear until temperature G is reached. 

The following points are brought out in this review of 
the melting relations in mixtures of 3CaO.Al,03 and 
5Ca0.3A1,03: 

1. All mixtures of the two compounds begin to melt 
at the same temperature. 

Zz. In certain mixtures, 5CaO.3A1,03 disappears first; 
in others 3CaO.Al,03 disappears first. 


3. In certain mixtures 3 CaO.Al,O3 disappears by dis- 
solving in the liquid, in others it disappears partially by 
dissolving and partially by dissociating into solid CaO 
and liquid. 

Another type of dissociation which is not brought out 
in a study of the system CaO-AloO3 is the dissociation of 
a compound into two solid phases without the formation 
of liquid. Such a dissociation occurs in the system CaO- 
SiOz wherein 3CaO.SiO. dissociates into two solids, CaO 
and 2CaQ.SiO2 before any liquid is formed into mix- 
ture. 


In a 5-component system, five compounds can coexist at 
equilibrium with liquid and vapor. The relations to be 
encountered in such a system will be similar to those 
found in the 2-component systems reviewed above and 
are as follows: 

1. One or more of the compounds may dissociate into 
other solid phases at a temperature below that at which 
liquid is formed. 

2. All mixtures of the five compounds will start to 
melt at the same temperature. 

3. There will be, for each compound which does not 
dissociate before melting begins, a certain range of com- 
position in which it is the first to disappear when liquid 
is produced in the mixture. 

4. Any one of the compounds may disappear by dis- 
sociating into other solid compounds, by dissociation into 
a solid and liquid, or by dissolving in the liquid. 


Part IV—Experimental Results, will be published in the 
July issue. 


North American Increases Land 
Holdings 


Two hundred acres of former farm land at Hudson, 
N. Y., was one of a number of parcels recently purchased 
by the North American Cement Corporation, Albany, N. Y. 


